Table 1-13
Frequency and Severity of Headaches for
KOF 1 Respondents

Frequency/Severity Number. Percent
Never 528 18.9
Mild or infrequent 1661 59.4
Mild but often 173 6.2
Severe but infrequent 217 7.8
Severe and often 24 0.9
Nor answered 194 6.9
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Table 1-14

Feelings Stated by KOF1 Respondents About Going to Kuwait

Statement Number Percent
Experience of a lifetime 932 33.3
Not complaining - part of being a soldier 1069 38.2
A little nervous, don’'t know what to 263 9.4
expect 148 5.3
Don’t-want to leave family and friends 160 5.7
Would rather not go 225 8.0

No response

F-2-34




Table 1-15

Concerns about Going to Kuwait Given
by KOF1 Respondents

Concern Number Percent’
The heat 1273 49,
Lack of logistical support 124 9
Dust and sand storms 110 4.9
Air pollution from oil fires 635 4.3
Being in an Arab country 73 24,
The miliary threat 791 9
Unexploded ordnance 1053 2.9
None of these 398 7.5
No response 247 41.
3
15.
6

‘Note: Percents do not add to 100. Respondents could check two

concerns. Percent is calculated as the number of responses for each
concern divided by the number of persons responding to the question.
The percent for heat, for example. is:

1273
2797 -247
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Figure 1-1. Age Distribution of KOF1 Respondents
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Figure 1-2 Distribution of KQF1 Respondents by U.S. Region
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Figure |-3 Distribution of KOF1 Respondents by MOS Group and Grade
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4. KOF2
a. Introduction

{1) There were 355 responses to the second questionnaire which was
administered in Kuwait between August 6-1 6, about eight weeks after the soldiers had
arrived in Kuwait. Since these soldiers were expected to have completed KQF1 (and in
fact, 92% had completed KOF1 ), demographic characteristics were not asked again. The
guestionnaire elicited changes in type of work and in health since arriving in Kuwait.

b. Demographic Data

(1) The mean age of these respondents is 25.4 years: the median is 23.2
years: the range is 18 to 47 years. Figure 2-1 shows the age distribution. The mean age
of Commissioned Officers is 28.3 (n =30) and of enlisted personnel is 25.1 (n =324).
Only one Warrant Officer responded to KOF2. Gender and ethnic origin were not asked of
these soldiers.

c. Occupational Data

(1) As in KOF1, the MOS codes were categorized into five classifications.
The distribution of all respondents is shown in Table 2-1. Of all respondents regardless of
age, 58.6 percent are in the Combat MOS group, 11.8 percent are in the Maintenance
group, 4.2 percent are in Administration, 7.6 percent are in Operations Support, and 16.1
percent are in the Medical group: 1.7 percent are unclassified. Figure 2-2 shows the
distribution by MOS group and grade. As in KOF1 . most of the soldiers are in the Combat
group. The percent in Medical is high because it was the medical officers who were
interested in and supportive of the health assessment effort. The mean ages of enlisted
personnel and officers by MOS groups are: Maintenance, 27.6, Operations Support, 27.1,
Administration, 25.5, Combat, 24.8, and Medical, 24.7 (Table 2-2). Although the age
range of respondents of KOF2 is 18 to 47 years, the difference between the lowest and
highest mean age within MOS groups is only about three years.

(21 Although previous MOS was not elicited on this questionnaire,
respondents were asked if the work being done-in Kuwait was different from that done in
Germany. Eighty-five percent (301 of 355) responded that their work was not different.
Changes in work from Germany to Kuwait were more frequent in the Operations Support
(19 percent), Combat (18 percent), and Medical MOS groups (14 percent) and less
frequent in Administration (7 percent) and Maintenance (5 percent).

{3) Question 17 asked if any respondents had jobs since arriving in Kuwait
which exposed them to dust, gases or fumes, smoke, or asbestos. The distribution of
responses is shown in Table 2-3. The percent reporting exposure to dust increased from
28.8 percent in KOF1 to 74.1 percent in KOF2. Of those, about 60 percent reported
severe exposure. Fifty-five percent (compared to 81.2 percent in KOF1 ) reported no
exposure to gas or fumes, 47.6 percent (compared to 86.3 percent in KOF1 | reported no
exposure to smoke, and 85.4 percent (compared to 94.5 percent in KOF1) reported no
exposure to ashestos. As well, in each of the exposed categories, mild, moderate, and
severe, the percent reporting higher exposures is higher in KOF2 than in KOF1 (Table 2-4).
The percent reporting “moderate” or “severe” exposure to dust is reported highest in the
Combat MOS group; exposure to gas and fumes is reported highest in Maintenance;
exposure to smoke is reported highest in Administration; and exposure to asbestos is
reported highest in Maintenance (see Table 2-5). [Authors’ note: Suspected sources of
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asbestos in Kuwait were sampled and analyzed by electron microscopy. No asbestos was
found.1

(4) In KOF2, reported exposure to dust did not change markedly within age
groups. Although lower exposure to gas or fumes was reported by those less than 20
years and in the 30-34 year age group, there is no pattern and the differences probably are
not meaningful. The youngest age group had more reporting no exposure to smoke. A
few more in the 30-34 year and 35 plus age group reported some exposure to asbestos.

d. Smoking History

{1} Question 15 elicited pipe, cigar, and cigarette smoking experience while
in Kuwait. Only 3 of 355 (< 1 percent) indicated smoking a pipe, 19 {5 percent) smoked
cigars, and 139 (39 percent) smoked cigarettes. Of those who smoked cigarettes, 92
percent reported inhaling. KOF2, like KOF1  also has questions related to coughing and
respiratory problems. Thirty seven percent (131 of 355} of the respondents indicated
having cough while in Kuwait. Of these, 83 (63 percent) had morning cough and 87 (66
percent) reported the cough as being productive.

(2) Although cigarette smoking was reported more often in older
respondents, there is no trend with age (percent by five year age groups beginning with
< 20: 32, 41, 31, 47, 46). The reported pattern of cough is similar (percent by five year
age groups beginning with <20: 20, 40, 32, 36, 54}. By MOS group, cigarette smoking
is reported most frequently in Maintenance workers (57.1 percent) and less frequently in
Medical (43.9 percent), Administration {40 percent), Combat (36.4 percent) and
Operations Support {1 8.5 percent).

e. Medical History

(1) Thirteen respondents (3.7 percent) reported having a new profile since
coming to Kuwait; 25 (7 percent) reported taking medicines. In general, more older
respondents reported taking medicines, but there is no age trend (percent by five year age
group starting with <20: 2, 7, 6, 4, 16). The percent of respondenrs taking medicine by
MOS group is Maintenance. 11.9, Operations Support, 7.4, Administration, 6.7, Combat,
6.2, and Medical, 5.3.

(2) When asked how often respondents reported to sick call while in
Kuwait, 130 (36.6 percent) reported never having gone to sick call, 219 (61.7 percent)
reported 1 to 2 visits, 3 (0.8 percent) reported weekly visits, and 3 reported going every
few days. The percent by age group of respondents never going to sick call is 37, 37, 39,
33, 32. Only 10 were hospitalized while in Kuwait (2.8 percent).

{3) The responses from one set of health problems while deployed in Kuwait
are shown in Table 2-6. The most frequently cited problems among all age groups
combined were with sleeping and breathing (22 and 23 percent of respondents responding
affirmatively). About 17 percent of respondents reported bowel problems. and diarrhea
was a frequent reason for having reported to sick call. About ten percent of the
respondents reported trouble with vision, hearing, concentration, and prolonged exercise.
Asthma or wheezing and digestive problems were reported by about 5 percent of the
respondents. Although some age groups report specific problems more frequently than
others, numbers in the subgroups are small and only difficulty with hearing is reported
with increased frequency in increasing age groups. Table 2-7 shows these conditions by
MOS groups. Problems with vision are reported most frequently among personnel in
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Combat and Administration: problems with sleeping were reported most among personnel
in Operations Services; problems with bowel movements and digestion were reported
most among Administrative personnel. Hearing problems were reported less often in
personnel in Maintenance and Medical groups; breathing problems were reported least
often among Operations Support personnel.

(4) Responses to other health problems are shown in Table 2-8. About half
of the respondents (51.3 percent) reported having headache once or a few times; 7.9
percent reported headaches as a frequent problem. More than half of the respondents also
reported being lightheaded or dizzy and weakness or fatigue at least once or a few times.
Fewer respondents reported problems with insomnia (although 21 percent reported trouble
at least weekly), depression (with 17 percent troubled at least weekly), joint pain (with 13
percent reporting at least weekly trouble), rashes or sores (with 5 percent reporting at
least weekly trouble), numbness in fingers or toes (reported at least weekly by 6 percent),
and hand tremor (with 4 percent reporting this trouble at least weekly).

(5) Table 2-9 shows these conditions by five year age groups for responses
categorized as “at least once a week” or “every |-3 days.” In almost all cases, older
respondents report frequent problems more often, however, the numbers in subgroups are
small and only joint pain is reported with increased frequency with increasing age group.
Table 2-10 shows these conditions by MOS group. More headaches, lightheadedness or
dizziness, early awakening or insomnia, and numbness in fingers or toes were reported by
personnel in the Administration group; the total number in this group is small (15).

(6} The final set of symptoms is shown in Table 2-1 1. Conditions occurring
about every week or more often and reported most include shortness of breath (11 .O
percent), indigestion or heartburn (7.1 percent), diarrhea or bloating (6.7 percent),
wheezing (4.2 percent) and uncontrolled cough (4.2 percent). Conditions least reported
are palpitations (85.6 percent: 95.2 percent if non-responses are considered as negatives),
allergies (80.3 percent, or 88.2 percent), and vomiting or nausea (77.5 percent, or 86
percent).

{7) This final set of symptoms by five year age groups is shown in Table 2-
12. Only shortness of breath and. perhaps, diarrhea show an increased rate of reporting
with increasing age. The “less than 20 year” age group reports fewest frequent problem
with these conditions. Table 2-1 3 shows these symptoms by MOS group. The most
frequent reporting of cramps or stomach pain, constipation, and diarrhea or bloating in the
Administration group is consistent with their earlier reporting of digestive problems. (Note,
however, that positive responses are not necessarily from the same respondents.)
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Table 2-1
Number land Percent) of KOF2 Resoondents bv MOS Group and Grade

GRADE
. Commissioned Warrant
Enlisted ) Total

MOS GROUP Officer Officer
Combat 186 (57.4) 22 (73.3) 208 (58.6)
Maintenance 42 (13.0) 42 (1 1.8)
Administration 14 ( 4.3) 1 (331 15 ( 4.2)
Operations Support 27 { 8.3) 27 ( 7.6)
Medical 54 (16.7) 3 (10.0) 57 (16.1)
Unclassified 1(0.3) 4 (13.3) 6 (1.7)
Total 324 30 1 355
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Age Characteristics of KOF2 Respondents by MOS Group

Table 2-2

Number of Age Median Mean Standard
MOS GROUP Respondents Range Age Age Deviation
Combat 208 18-42 23.5 24.8 5.8
Maintenance 42 1 a-41 27.3 27.6 6.5
Administration 15 20-47 23.8 25.5 7.4
Operations 27 19-42 25.8 27.1 6.2
Support
Medical 57 19-47 22.8 24.7 6.0
Unclassified 6 24-40 29.5 29.7 5.9
All groups 355 18-47 23.2 25.4 6.1
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Table 2-3

Exposure to Potentially Harmful Substances

Reported bv KOF2 Resnondents

EXPOSURE Severity Number (Percent)
Dust None 92 (25.9)
Mild 19 (531
Moderate 88 (24.8)
Severe 156 (43.9)
Total 355
Gas or Fumes None 196 (55.2)
Mild 55 (15.5)
Moderate 72 (20.3)
Severe 32 (9.0}
Total 355
Smoke None 169 (47.6)
Mild 32 { 9.0)
Moderate 96 (27.0)
Severe 58 {(16.3)
Total 355
Asbestos None 303 (85.4)
Mild 27 ( 7.6)
Moderate 17 ( 4.8)
Severe 8 (2.3
Total 355
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Table 24

Estimation of Severity of Exposure to Potentially Harmful Substances
by Respondents of KOF1 and KQF2 who Reported Any Exposure

KOF2 KOF1
EXPOSURE Severity Number (Percent) Number (Percent)
Dust Mild 19 (7.2) 276 (34.3)
Moderate 88 (33.5) 382 (47.5)
Severe 156 (59.3) 146 (18.2)

Total 263 804
Gas or Fumes Mild 55 (34.6) 253 (48.2)
Moderate 72 (45.3) 221 (42.1)
Severe 32 (20.1) 51 (9.7)

Total 159 525
Smoke Mild 32 (17.2) 176 (46.1)
Moderate 96 151.6) 168 (44.0)
Severe 58 (31.2) 38 (9.9)

Total 186 382
Asbestos Mild 27 (51.9) 112 (73.2)
Moderate 17 (32.7) 33 (21.6)
Severe 8 (15.4) 8 (5.2

Total 52 153
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Table 2-5
Number (and Percent) Reporting Moderate to Severe Exposure
to Potentially Harmful Substances by MOS group

KOF2
MOS GROUP
EXPOSURE Combat Maint Admin Op Sup Medical Total*
Dust 157 29 8 9 37 244
(75.5) (69.0) (53.3) (33.3) (64.9) (68.7)
Gas or Fumes 61 (29.3) 17 4 4 18 104
(40.5) (26.7) (1 4.8) (31.6) (29.3)
Smoke 85 (40.9) 23 9 7 27 154
(54.8) (60.0) (25.9) (47.4) (43.4)
Asbestos 9 (4.3) 9 0(0.0) 4 2 (3.5) 25 ( 7.01
(21.4) (14.8)
Total
Respondents 208 42 15 27 57 355

* Includes 6 Unclassified
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Table 2-6
. Number (and Percent) of Positive Responses to Problems or Conditions by Age Group
KOF2

AGE GROUP (Years)

PROBLEM: <20 20-24 25-29 30-34 35+ Total
Vision 4(98) 20(13.2) 10(12.5) 1(22) 2(541 37 (10.4)
Sleeping 5(12.2) 40(26.3) 14 (17.5) 11 (24.4) 8 (21.6) 78 (22.0)
Hearing 2(4.9 14(9.2) 8 (10.0) 6(13.3) 6 (16.2) 36 (10.1)
Breathing 7 (17.1) 35 (23.0) 15(18.8) 9 (20.0) 15 (40.5) 81 (22.8)
Concentration 5 (12.21 20(13.2) 5(6.2) 6 (13.3) 31(8.1) 39 (11.0)
Prolonged Exercise 1{24) 14(9.2 6 (75 7(15.6) 4(10.8) 32 (9.0
Bowel Movements 4(9.8) 30 (19.7) 13 (16.2) 7 (15.6) 6 (16.2, 60 (16.9)
Digestion 1 (24) 13( 8.6) 4 (5.0) 1(22) 0 (0.0) 19 ( 5.4)
Urination 0 (0.0} 3(2.0) 2 (2.5) 4(8.9) L (2.7) 10 ( 2.8)
CONDITION:
High Blood Pressure 0 2(1.3) 1(1.2) 0 3(8.1) 6 (1.7)
. Asthma/Wheezing 3(7.3) 7 ( 4.6) 5(6.2) 2(44) 2 (5.4) 19 ( 5.4)
Bronchitis/Emphysema 0 2 (1.3) 0 0 0 2 (0.6)
Jaundice/Hepatitis 0 0 0 0 0 0
Tuberculosis 0 1 (0.7 0 0 0 1 (0.3)
Epilepsy 0 0 0 0 0 0
Diabetes 0 0 0 0 0 0
Rheumatic fever 0 2(1.3) 0 0 0 2 (0.6)
Total Respondents 41 152 80 45 37 355
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Table 2-7
Number (and Percent) of Positive Responses to Problems or Conditions by MOS Group

KOF2
MOS GROUP

PROBLEM Combat Maint Admin opP Sup Medical Total”
Vision 27 (13.0)  1(24) 2(13.3) 2(74) 51(88) 37 {(10.4)
Sleeping 51 ({24.5) 8 (19.0) 4 (26.7) 8 (29.6) 7 (12.3) 78 (22.0)
Hearing 25 (12.0) 3(7.1) 2 (13.3) 3(11.1) 3(531 36 (10.1)
Breathing 48 (23.1) 9 (21.4) 5 (33.3) 3(11.1) 15 (26.3) 81 (22.8)
Concentration 28 (13.5) 4 ( 9.5) 2 (13.3) 2 (7.4) 3(5.3) 39 (11.0)
Prolonged Exercise 21 {(10.1)  5(11.9) 1(6.71 2(7.4) 3(5.3) 32(9.0)
Bowel Movements 42 (20.2) 6 (14.3) 4 (26.71 3 (11.1) 4 (7.0) 60 (16.9)
Digestion 13 (6.2) 3 (7.1) 2 (13.3) 0(0.0) 1(1.8) 19 (5.4)
Urination 6 { 2.9) 1(24) 0(0.00 1 (3.7) 2 (3.5 ‘10 ( 2.8)
CONDITION
High Blood Pressure 31 1.4) 2(4.8) o} 1 {3.7) 0 6(1.7)
Asthma/Wheezing 13 { 6.2) 2 (4.8) 0 2 (7.4) 1 (1.8) 19({ 5.4)
Bronchitis/Emphysema 2 (1.0) 0 0 0 0 2 (0.6)
Jaundice/Hepattis 0 0 0 0 0 0
Tuberculosis 1(0.5) 0 0 0 0 1 (0.3)
Epilepsy 0 0 0] 0 0 0
Diabetes 0 0 0 0 0 0
Rheumatic fever 2{(1.0) 0 0] 0 0 2(061
Total Respondents 208 42 15 27 57 355

. Includes 6 Unclassified
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Table 2-8
Frequency (and Percent) of Health Problems Since Arriving in Kuwait
KOF2 Respondents

No Once or a About Every 1-3
answer Never few times every week days

CONDITION

Headaches 12 ( 3.4) 82 (23.1) 182 (51.3) 51 (14.4) 28 (7.9)

Lightheadedness or

dizziness 27 { 7.6) 136 158 (44.5) 20 ( 5.6) 14 (3.9)
(38.3)

Early awakening or

insomnia 30 { 8.5) 184 65 (18.3) 41 (11.5) 35 (9.9)
(51.8)

Depression 32 (9.0 169 94 (26.5) 36 (10.1) 24 (6.8)
(47.6)

Weakness or fatigue 27 ( 7.6) 128 145 (40.8) 33 (9.3) 22 (6.2)
(36.1)

Joint pains 33(9.3) 200 77 (21.7) 26 ( 7.3) 19 (5.4)
(56.3)

Rashes or sores 29 ( 8.21 176 131 (36.9) 13 ( 3.7) 6 (1.7)
(49.6)

Numbness in fingers

or roes 43 (12.1) 254 36 (10.11 12 ( 3.4) 10 {2.8)
(71.3)

Tremors of one or

both hands 35 (9.91 267 39 (11.01 7 (2.0) 7 (2.0)
(75.21
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Table 2-9
Frequency (and Percent) of Respondents in KOF2
Reporting Health Conditions Weekly or More Often
by Five Year Age Group

AGE GROUP (Years)

CONDITION <20 20-24 25-29 30-34 35-t Total
Headaches 4 (9.8) 36 (23.71 17 (21.2) 10 (22.2) 12 (32.4) 79 (22.3)
Lightheadedness

or dizziness 2 (49 19 (12.5) 4 { 5.01 3 (6.7) 6 (16.2) 34(9.6)
Early awakening

or insomnia 4 (9.8) 33 (21.7) 20 (25.0) 10 (22.2) 9 (24.3) 76 (21.4)
Depression 6 (14.6) 31 (20.4) 7 (8.8 10 (22.2) 6 (16.2) 60 (16.9)
Weakness or

fatigue 5 (12.2) 25 (16.4) 10 (12.5) 5 (11.1) 10 (27.0) 55 (15.5)
Joint pains 1(24) 16 (10.5) 11 (13.8) 7 (15.6) 10 (27.0) 45 (12.7)
Rashes or sores 2 (4.9 8 ( 5.3) 2 (25) 3(6.71 4 (10.8) 19 ( 5.4)
Numbness in

fingers or toes 3(73 12(7.9) 5(6.2) 0 { 0.0) 2 {5.4) 22 (6.21
Tremors of one

or both hands 1(24) 8 ( 5.3) 2 {2.5) 1(221 2 (54 14 ( 3.9)
Total

Respondents 41 152 80 45 37 355
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Table 2-10

Frequency (and Percent) of Respondents in KOF2
Reporting Health Conditions Weekly or More Often

by MOS Group

MOS GROUP
CONDITION Combat Maint Admin Op sup Medical Total *
Headaches 45 (21.6) 12 (28.6) 5 (33.3) 61(22.2) 11 (19.3) 79 (22.3)
Lightheadedness
or dizziness 23 (11.1) 4 (9.5) 3 (20.0) 1(3.7) 3(5.3) 34 { 9.6)
Early awakening
or insomnia 46 (22.1) 8 (19.0) 6 (40.0) 6 (22.2) 10 (17.9) 76 (21.4)
Depression 37 (17.8) 6 (14.31 3 (20.01 4 (14.8) 8 (14.01 60 (16.9)
Weakness or
fatigue 39 (18.8) 6(14.3) 3(20.0) 3(11.1) 3(5.3) 55(15.5)
Joint pains 26 (12.5) 7 (16.7) 3{20.0) 2 (7.9 5(8.8) 45 (12.7)
Rashes or sores 15 ( 7.2) 21(4.8) 0(0.0) 2 (7.4 0 (0.0) 19 { 5.4)
Numbness in
fingers or toes 16 ( 7.7) 2(4.3) 2 (13.3) 0 { 0.0) 2(3.5) 22 (6.2)
Tremors of one
or both hands 12 ( 5.8) 1{24) 0(0.0) 0 (0.0) 0 (0.0) 14 ( 3.9)
Total
Respondents 208 42 15 27 57 355

. includes 6 Unclassified
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Table 2-11

KOF2 Respondents

Number of Respondents (and Percent) by Condition

Once or a About Every 1-3
No answer Never few times every week days

CONDITION
Allergies 28 (7.9) 285 (80.3) 33 (9.3) 5(1.4) 4 (1.1)
Frequent colds or
sore throats 23 (6.5) 229 (64.5) 93 (26.2) 4 (111 6(1.7)
Uncontrolled
coughing 28 (7.9) 266 {74.9) 46 (13.0) 10 ( 2.8) 5(1.4)
Shortness of
breath 21 (5.9) 198 (55.8) 97 (27.3) 24 ( 6.8) 15 (4.21
Wheezing 31 (8.7) 267 (75.2) 42 (1 1.8) 10 { 2.8) 5(1.4)
Palpitations 34(9.6) 304 (85.6) 14 ( 3.9) 1 (0.3) 2(0.6)
Indigestion or
heartburn 23 (6.5) 210 (59.2) 97 (27.3) 13 { 3.7) 12 ( 3.4)
Vomiting or
nausea 30 (8.5) 275 (77.5) 47 (13.2) 3(0.8) 0 (0.0)
Cramps or
stomach pain 26 (7.3) 210 (59.21 112 (31.9) 5(1.4) 2 (0.6)
Constipation 33(9.3) 241 (67.9) 73 (20.6) 8 (2.3) 0(0.0)
Diarrhea or
bloating 26 (7.3) 163 (45.9) 142 (40.0) 21 { 5.9) 3(0.8)
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Table 2-12

Frequency (and Percent) of Respondents in KQF2

Reporting Health Conditions Weekly or More Often

by Five Year Age Group

AGE GROUP (Years)

CONDITION <20 20-24 25-29 30-34 35+ Total
Allergies 0 (0.0) 4 ( 2.6) 2 (2.5) 2 ( 4.4) 1 (2.7) 9 (2.5)
Frequent colds

or sore throats 0 (0.0) 3(2.0) 31(3.8) 1(2.2) 3(8.1) 10 { 2.8)
Uncontrolled

coughing 0 (0.0) 8 ( 5.3) 6 ( 7.5) 0 (0.0) 1(2.7) 15 { 4.2)
Shortness of

breath 0(0.0) 15(9.9) 10 (12.5) 7 (15.6) 7 (18.9) 39 (11.0)
Wheezing 1(2.4) 10 { 6.61 2 (25) 1(2.2) 1 (2.7) 15 (4.2)
Palpitations 0 (0.0 2 (1.3) 0(0.0) 0(0.0) 1(27) 3(0.8)
Indigestion or '

heartburn 2149 11(7.2) 7 ( 8.8) 3(6.7) 2 (5.4) 25 (7.0)
Vomiting or

nausea 0 (0.0} 2 (7.3 1(7.2) 0 (0.01 0 (0.0} 3 (081
Cramps or

stomach pain 0 (0.0) 6 (4.0) 0 (0.0 1(22) 0(0.01 7{2.0)
Constipation 0 (0.0) 4 (2.6) 2 (2)5) 1(2.2) 1(2.7) 8 (2.3)
Diarrhea or

bloating 1 (2.4) 9 ( 5.9) 6 ( 7.5) 2(4.4) 6 (16.2) 24 ( 6.8)
Total

Respondents 41 152 80 45 37 355




Table 2-1 3

Frequency (and Percent) of Respondents in KOF2
Reporting Health Conditions Weekly or More Often

by MOS Group

MOS GROUP
CONDITION Combat Maint Admin OP SUP Medical Total+
Allergies 4 (1.9 1 (2.4) 0{ 0.0 1(3.7) 2(3.5) 9 { 2.5)
Frequent colds
or sore throats 5(24) 0 (0.0 1 (6.71 1(3.7) 31(5.3) 10 ( 2.8)
Uncontrolled
coughing 11 ( 5.3) 0 ( 0.0) 1 {6.7) 1(3.7) 1{1.8) 15 ( 4.2)
Shortness of
breath 26 (12.5) 4 (951 2 (13.3) 2(7.4) 4(7.01 39 (11.0)
Wheezing 12 ( 5.8) 0 (0.0) 1 (6.71 0 (0.0 1 (1.8) 15 ( 4.2)
Palpitations 2(1.0) 0 (0.0 0 (0.01 0(0.0) 0 (0.0) 3(0.8)
Indigestion or
heartburn 16 { 7.7) 3 (7.1) 1 (6.7) 1(3.7) 3(5.3) 25 ( 7.0}
Vomiting or
nausea 3(141 0(001 0(001 0(0.01 0(0.0) 3 (0.8) .
Cramps or
stomach pain 5(2.4) 0 { 0.01 2 (13.3) 0(0.0) 0 (0.0) 7 (2.0)
Constipation 4 ( 1.9) 1 (24 1 (6.7 0(0.0) 0(0.0) 8 (2.3)
Diarrhea or
bloating 19 (9.1) 2(4.8) 2{(13.3) 0(0.0 1(1.8) 24 { 6.8)
Total
Respondents 208 42 15 27 57 355

* Includes 6 Unclassified
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5. KOF3

a. Introduction

(1) The third questionnaire was administered in October of 199 1, about four
weeks after the troops returned to Germany. This questionnaire has two parts: The first is
a general health assessment and elicits demographic information and healith information
about symptoms the respondents normally have. The second part was completed by
personnel who were deployed to Kuwait and elicits duty, living, and health information
about experiences in Kuwait. The first part was completed by 1681. Of these, 1580
indicated that they had spent some time in Kuwait (days in Kuwait greater than 0Q); these
are the respondents included in tables of those who had been in Kuwait.

b. Demographic Data

(1) The soldiers by now have had an opportunity to complete three
guestionnaires. In order to see if the people completing KOF3 were different by whether
or not they answered other questionnaires, demographic data were examined for those
completing KOF3 only, those completing KOF1 and KOF3, those completing KOF2 and
KOF3, and those completing all three. The tabulations are by investigator determination
after matching the three data sets by social security number rather than by reporting of
respondents.

{2} Respondents of KOF3 only do not differ markedly from respondents of
KOF3 and at least one other questionnaire by any characteristics examined. These include
age group, ethnic origin, gender, enlisted versus officer status, marital status, MOS group,
and number of years with current MOS (Table 3-I). The number of females completing
KOF3 is 6. Two of these completed KOF3 only, 3 completed KOFT and KOF3, and one
completed all three. These females are included in all analyses. Given the small
differences in each category, in subsequent analyses variables are analyzed-without regard
to whether respondents completed only KOF3 or more than one of the KOF questionnaires.

(3) Table 3-2 shows the number and percent of KOF3 respondents by age
group for various characteristics. By ethnic origin, 58 percent are white. The youngest
age group (< 20 years) has 68 percent white, the 30-34 year age group has only 48
percent white. Conversely, the percentage of blacks is smaller in the < 20 year age group
{20 percent) and larger in the 30-34 year age group (38 percent). About 12 percent
(range of 9 percent in the < 20 year age group to 17 percent in the 35+ age group) of
the respondents are in the Other ethnic origin category.

{4) In this KOF3 population, the highest percentage of respondents are
enlisted (94 percent). By age group, all with known grade are enlisted in the < 20 year
age group; 96 percent of 20-24 year olds, 88 percent of 25-29 year olds, and 92 percent
of respondents aged 30 and older are enlisted. The 25-29 year age group has the highest
percentage of commissioned officers.

{5) The percentage of married respondents increases by age group from 7 in
the youngest age group to 83 in the 30-34 year age group. The percentage of separated or

divorced generally increases with age.

(6) Overall, 57 percent of the respondents have a military occupational
specialty (MOS) that was grouped into the Combat category, 21 percent are in
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Maintenance, 73 percent are in Operations Support, 6 percent in Medical, and 2 percent in
Administration. About one percent are unclassified with respect to MOS group. More of
the younger age groups are classified in the Combat group. Although the older groups
still have the highest percentage of respondents in Combat, they have more in
Administration and Operations Support than do the younger age groups.

(7) The mean and median years all KOF3 respondents worked in their
current MOS (not MOS group) is 4.2 and 3.0 respectively. These values increase from a
mean of 1.2 and a median of 1.6 in the youngest age group to a mean of 104 and a
median of 11 .1 in the oldest age group.

(8) Table 3-3 shows the distribution of these characteristics by ethnic
origin. Among these KOF3 respondents, more white (7 percent) than black (2.5 percent)
or Other (2.4 percent) are commissioned officers. The number of warrant officers in small

(6).

(91 More whites and Others than blacks had never been married when they
were answering this questionnaire. More Blacks and Others than Whites are in the
Operations Support MOS group. More Others are in the Medical group. Blacks have spent
an average of 4.9 in their current MOS classification compared to 4.4 for Others and 3.8
for Whites. These differences, however, seem small.

{10) Hence, respondents are similar on the characteristics examined by
whether they completed only KOF3 or more than just KOF3 and they are fairly similar by
ethnic origin group, but nor by age. Subsequent analyses examine work and health
guestions by age, ethnic origin, and work (MOS group).

c. Occupation

(1) The mean and median ages of all KOF3 respondents are 25.0 and 24.0
respectively (Table 3-4). Ranked by either mean or. median age. the youngest respondents
are classified as Medical (median age 22.8 years). then Combat (23.3 years), Maintenance
(24.5 years), Administration (25.5 years) and Operations Support (26.8 years). The 23
(1.4 percent of the population) in the Unclassified category are oldest by mean and median
age. The age range of all respondents is 18 to 48 years.

(2) Of all the KOF3 respondents, 56 percent are in the Combat group, 21
percent in Maintenance, 2 percent in Administration, 13 percent in Operations Support,
and 6 percent in Medical (Table 3-5}. Most (93.9 percent) of the respondents are enlisted.

{3) Responses to number of hours worked in a typical day ranged from O to
60. Means and medians were calculated after excluding 6 who answered less than 4
hours worked per day, 16 who answered more than 18 hours, and 39 who did not provide
a response. The selection of these cut points was arbitrary. Table 3-6 shows that by age.
the youngest respondents reported the shortest number of hours worked on a typical day
with a mean and median hours worked of 9.4 and 9.6 respectively. Each increasing age
group reported longer work days with means and medians of respondents in the 35 and
older group being 11.2 and 12.0 respectively. For all respondents combined, the typical
work day consisted of about 9.5 to 10 hours. The difference by ethnic origin and MOS
group are very small although those in the Administration group reported working a little
longer than others.
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{4) The range of days per week worked was reported as 1to 7. All Of
these responses were included for the calculation of means and medians. Most
respondents worked about 5 days a week. There is very little difference by age group.
ethnic origin, or MOS group. It should be noted again here that these troops were in
Kuwait a few months after the fighting had ended.

(5) Table 3-7 shows the distribution of MOS group by age, grade. and years
in job. In all MOS groups, the largest percent of respondents are in the 20-24 year age
group and are enlisted. Respondents in Operations Support reported on average having
been in their specific MOS classification longer than other respondents.

d. Smoking

{1) Several smoking questions were asked in KOF3. The percentage
positive responses to the question: “Have you smoked more than 20 packs of cigarettes in
your life?” increases with each increasing age group with about 41 percent of those less
than 20 years old giving a positive response and about 63 percent of those in the oldest
age group giving a positive response (Table 3-8) A higher percentage of Whites (57
percent) than Other {40 percent) or Blacks {30 percent) reported smoking more than 20
packs of cigarettes in a lifetime. By MOS group, Maintenance had the highest percentage
(56 percent) and respondents in Combat were second highest (48 percent).

(2) In all categories (age, ethnic, and MOS group) a smaller percentage
responded positively to the question: “Have you smoked at least one cigarette a day for a
year?” Table 3-9 shows the responses to the question: “Do you inhale when you smoke
cigarettes?” For this table, an answer of “Not applicable” or no answer given were
considered as non-smokers. Respondents in all age groups reported similar practices with
respect to inhaling; that is, 83-90 percent do inhale. A higher percenrage of Whites (93
percent) than Others (84 percent) or Blacks {67 percent) reported inhaling, A higher
percentage of respondents in the Administration MOS group report inhaling than do
respondents in other MOS groups although this is based on only 13 smokecs.

Table 3-10 shows that in each increasing age group, more respondents are current
smokers. Most smoke cigarettes. More Blacks (72 percent) than Others (65 percent) or
Whites (52 percent) do not currently smoke. By MOS group, Medical respondents have
the highest percentage of nonsmokers (67 percent) followed by respondents in Operations
Support {66 percent), Administration (65 percent), Combat (59 percent), and Maintenance
(54 percent).

e. Health Related Questions

{1) Respondents were asked how many times they had been in rhe hospital
in the last 10 years (Table 3-1 1). By age group, about half gave a positive response. In
general, the youngest age group reported more hospitalizations than the older respondents.
By ethnic origin, a larger percentage of whites reported hospitalization than did blacks or
others (respectively 52 percent, 42 percent, and 41 percent). By MOS group, about half
of Combat, Operations Support, and Medical reported having been hospitalized but only 40
percent of Maintenance and Administration. Specific data on times hospitalized are given
in Table 3-1 2.

(2) About two-thirds of the respondents had been to sick call within the last

6 months, a time period which includes the time in Kuwait (Table 3-I 1). By ethnic origin,
those in the Other category reported going to sick call less often than whites and blacks
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(47 percent for Other compared 10 about 32 percent for whites and for blacks). By MOS
group, fewer in the Administration and the Medical groups reported to sick call. Specific
data on times to sick call are given in Table 3-13.

(3) By age group, use of medicines generally shows increasing reporting
with increasing age group (youngest to oldest 3 percent, 5 percent, 5 percent, 7 percent,
12 percent); by ethnic origin, Blacks (6 percent). Other {6 percent) and Whites (5 percent)
use medications regularly: by MOS group, Maintenance (6 percent). Administration (8
percent), Combat (6 percent). Medical (4 percent), and Operations Support (4 percent) use
medications regularly (Table 3-1 1).

(4) The percentage reporting permanent profiles increases by increasing age
group; Other ethnic groups report more than Blacks or Whites (5 percent, 4 percent, 2
percent respectively); the Operations Support group has a higher percentage of
respondents with permanent profiles than do the other MOS groups.

(5) There is no pattern by age group of positive responses to the question:
“Do you often get colds or sore throats?” The range of percentages is fairly small, from
16 to 25. Not much difference occurs by ethnic origin. The MOS group with the fewest
positive responses to this question was the Medical group.

(6) Table 3-14 shows positive responses to questions regarding regular
trouble with selected health problems by age, Table 3-15 shows these by ethnic origin,
and Table 3-16, by MOS group. Problems with vision show an increasing percentage of
positive responses by increasing age. The range of positive responses is small: 13 to 15
percent. Other Ethnic group is highest, and Maintenance workers are highest {17 percent)
and Combat lowest (13 percent).

(7) There is no age trend for reporting sleeping problems. The range by age
is 15 to 22 percent. Others have most trouble and Whites have least. Respondents in
Operations Support reported this problem more frequently (17 percent).

(8) Hearing shows a trend of increased problems with increasing age
groups. The range is 6 to 19 percent. Whites report hearing problems more than Blacks
or Others. Maintenance group workers report more problems than workers in other MOS
groups.

(9) Breathing problems are reported by 8 percent in respondents less than
30 years old, 14 percent in the 30-34 year olds, and 20 percent in those 35 and older.
There is no difference by ethnic origin. By MOS group, more Administrators report
problems with breathing.

{10) Concentration problems tend to decrease with age (11 percent in the
youngest to 6 percent in the oldest age groups). The Other ethnic group and the
Administration MOS group report slightly more problem with concentration.

(1 1) Prolonged exercise is reported as a problem less often in respondents
less than 29 years old (5 - 8 percent) and a little more (9 - 10 percent) in those 30 years
and older. There is not much difference in reporting by Ethnic Origin. More Administrators
report problems with prolonged exercise.
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(12) There is not much difference in reporting of problems with bowel
movements by age group. The range is 1.5 to 4.2 percent. There is not much difference
by Ethnic Origin. By MOS groups, more in Operations Support report problems.

(13) Digestive problems are also reported by only a few (1.1 to 4.4 percent)
with the highest percentage in the older age groups. There is not much difference by
Ethnic Origin. The highest percentage by MOS group is in the Administration group and
the lowest (none) is¥in the Medical group.

(14) Problems with urination are reported at about one percent in all age
groups. Problems with urination are reported more frequently in the Other ethnic origin
group (3.4 percent) than in Blacks or Whites (less than one percent). More in the
Administrative MOS group (6 percent) reported problems with urination than did
respondents in other MOS groups.

(15) The responses to whether the respondents had ever been told by a
doctor that they had certain conditions is reported in the same series of tables (Table 3-14
for age groups, 3-1 5 for ethnic origin, and Table 3-16 for MOS groups). The percentage
of respondents reporting high blood pressure increases with increasing age. More Blacks
(11 percent) than Whites or Others (about 4 percent) reported having high blood pressure.
The MOS groups with the highest percentage reporting this disease are Operations
Support and Maintenance.

( 6) Asthma reporting shows no pattern by age or ethnic origin. Positive
responses are higher in the Administrarive MOS group.

(17) Wheezing is reported more in the older age groups. There is not much
difference by ethnic origin and again, more Administrators report problems with wheezing.

(18) The percentage with jaundice increases with increasing age. By ethnic
origin, the group with the highest percentage reporting jaundice is Others (3.4 percent) and
the group with the lowest reporting is Blacks (0.6 percent). There is no marked difference
by MOS group.

(19) There are very few reported cases of tuberculosis. Most of these
occur in the Other ethnic origin group (4.9 percent) and least occur in Whites (0.7
percent).

(20) Only three respondents reported having been diagnoses with leukemia,
lymphoma, or cancer.

(21) More older respondents reported allergies although there is not a trend
by age. Whites report 15 percent, Others report 12 percent, and Blacks report 9 percent.
The MOS group with the highest percentage of respondents reporting allergies is the
Administration group.

(22) Respondents were asked to note how often they normally have the
conditions listed in Table 3-1 7. Responses noted as frequent (defined in the table as a
response of weekly or more often) are noted in the following tables (by age group in Table
3-18, by Ethnic Origin in Table 3-19, and by MOS group in Table 3-20). The three
conditions which frequently affected ten percent or more of the respondents are scratchy
or irritated eyes, depression, and weakness or fatigue- These are not markedly different
by Ethnic Origin and only irritated eyes is different by MOS group. People in the
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Administration and the Medical groups had only three to four percent of respondents who
had frequent trouble with irritated eyes while 14 percent of those in the Maintenance

group noted this as a frequent problem.

{23) By ranking the percentage responses by MOS group, it can be seen

that fewer respondents in Operations Services and Medical normally had frequent problems

with these conditions. The Medical group ranked highest only in terms of tremors of the
hands, respiratory irritation, and shortness of breath. The Operations Services group
ranked highest only for burning eyes and constipation.

(24) Respondents in the Administration group ranked lowest in many
categories: irritated eyes, numbness of fingers or toes, trouble urinating, diarrhea, burning
of eyes, respiratory irritation, wheezing , and constipation. However they ranked highest
in a number of categories, also: lightheadedness, depression, weakness or fatigue, chest
congestion, allergies, uncontrolled coughing, and vomiting or nausea.

(25) Respondents in the Maintenance group had more higher ranks than any
other MOS group. Their highest ranks were for: irritated eyes, numbness of fingers or
toes, diarrhea, wheezing, and indigestion or heart burn. Respondents in the Combat group
were intermediate for most conditions and ranked highest only for rashes or sores and for
colds or sore throats.

(26) Table 3-21 shows that 56-60 percent of respondents reported mild and
infrequent headaches. That percentage rose to 68 percent in the Administrative group.

(27) Tables 3-22, 3-23, and 3-24 note responses to respiratory questions
by age, Ethnic Origin, and MOS group. Although the question on phlegm production was
only to be answered by those who answered yes to morning cough, some indicated no
could but phlegm production. These responses were not edited. About 12 percent of
respondents cough, 24-34 percent reported productive cough. Four to eight percent
reported cough for more than three months in the year. There is no clear age pattern to
these responses. More respondents in the White Ethnic Origin group reported cough,
productive cough, and cough greater than three months a year. More Medical respondents
reported cough and cough more than three months per year.

{28) About 85 percent of the respondents reported no or infrequent allergies
while about two percent reported weekly or daily problems with allergies. This does not
vary much by age group, Ethnic Origin, or MOS group. Spring was a time of greatest
torment by allergies, particularly for those in the Administration group.

(29) About 36 percent of respondents said air pollution never bothers them
and 14 percent reported being troubled frequently by air pollution. Those in the
Administration group had the lowest percentage of respondents reporting being troubled
by air pollution. The Administration MOS group is small (n = 34) so these percentages are
more affected by small differences in numbers.
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Table 3-1
Number (and Percent) Ethnic Distribution and Age Distribution
of Respondents Completing Only KOF3 N
Versus Those Who Completed More Than One KOF Questionnaire
Age. Ethnic Group, Gender, Marital Status. MOS Group, Years in Job

AGE GROUP Completed KOF3 only Completed More than 1
<20 78 (12.7) 150 (14.1)
20-24 250 (40.7) 461 (43.2)
25-29 150 (24.4) 232 (21.8)
30-34 89 {14.5) 134 (12.6)
35+ 48 ( 7.81 89 (831

ETHNIC ORIGIN (13 with unknown ethnic origin)

White 349 (57.4) 634 (59.8)
Black 181 (29.81 269 (25.4)
Hispanic 46 ( 7.6) 90 ( 8.5)
Other 32 ( 5.3) 37 ( 3.5)
GENDER - Male 613 (99.7) 1062 (99.6)
GRADE (9 have no grade)

Enlisted 565 (91.9) 1013 {(95.0)
Commissioned Officer 37 (6.0) 511(4.8)
Warrant Officer 4 (0.6) 2(0.21
MARITAL STATUS (6 have no marital status)

Never mafried 274 (44.6) 517 (48.5)
Married 287 (46.7) 492 (46.2)
Divorced/separated 48 ( 7.8) 57 { 5.3)
MOS GROUP

Combat 314 (51.1) 635 (59.6)
Maintenance 139 (22.6) 211 (19.8)
Administration 16 ( 2.6) 18 ( 1.7)
Operations Support 97 115.8) 124 (11.6)
Medical 40 { 6.5) 64 ( 6.0
Unclassified 9(151 14 ( 1.3)
YEARS IN JOB (46 have no years in job)

Mean 4.2 4.0
Median 2.0 1.9
Range 0-20 0-23
TOTAL 615 1066
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Age by Ethnic Origin, Grade, Marital Status, MOS Group,

Table 3-2

Number (and Percent) of Respondents

KOF3 Respondents

and Years in Job

AGE GROUP

<20 20-24 25-29 30-34 35+ Total
ETHNIC ORIGIN (13 with unknown ethnic origin)
White 155 417 231 106 74 (54.0) 983 (58.5)
Black (68.0) (58.6) (60.5) (47.5) 40 (29.2) 480 (28.6)
Other 45 (19.7) 199 112 84 (37.7) 23 (16.8) 205 (12.2)

28 (12.3) {28.0) (29.31 28 (12.61
90 (12.7) 26 { 9.4)

GRADE {8 have missing grade)
Enlisted 227 682 337 206 126 1578
Corn Off (99.6) (95.9) (88.2) (92.4) {92.0) (93.91
War Off 0 (0.0 24 ( 3.4) 42 (11.3) 14 { 6.3) 7 {5.1) 88 (5.2)

0 { 0.0 0(0.0) 1(0.3) 1(0.4) 4 (2.9 6 (0.4)
MARITAL STATUS (6 have no marital status)
Never 209 (91.7) 470 (66.1) 89 (23.3) 16 ( 7.2) 7 (5.1) 791 (47.1)
Married 16 { 7.0) 219 (30.8) 247 (64.7) 185 (83.0) 112 (81.8) 779 (46.3)
Div/sep 3(1.3) 21 (3.0) 44 (11.5) 20 (9.0 17 (12.9) 105 ( 6.2)
MOS GROUP (23 have unclassified MOS group)
Combat 157 418 217 93 (41.7) 64 (46.7) 949 (56.5)
Maint (68.9) (58.8) (56.8) 59 (26.5) 24 (-17.5) 350 (20.8)
Admin 33 (14.5) 148 86 (22.5) 5{2.2) 6 ( 4.4) 34 ( 2.0)
Op Sup 3(1.3) (20.8) 7 (1.8, 50 (22.4) 34 (24.8) 221 (13.1)
Medical 21 (9.2) 13 { 1.8) 46 (12.0) 10 ( 4.5) 6 ( 4.4) 104 ( 6.2)
Unclass 13 (5.7) 70 ( 9.8) 19 ( 5.01 6 (27) 3(2.2) 23 { 1.4)

1(0.4) 56 ( 7.9) 7 (1.8)

6{0.8)

YEARS IN JOB (46 wrth no years in job: excludes 3 out of range in 20-24 year age group!
Mean 1.2 2.2 4.9 8.4 10.4 4.2
Median 1.6 2.4 5.2 9.6 11.1 3.0
Range 0-4 0-7 (21) 0-12 0-17 1-23 0-23
TOTAL 228 711 382 223 137 1681
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Table 3-3
Number (and Percent) of Respondents
Ethnic Origin by Grade, Marital Status, MOS Group. and Years in Job
KOF3 Respondents

ETHNIC ORIGIN (13 with unknown ethnic origin)
CHARACTERISTICS White Black Other Total

GRADE {9 have no grade)

Enlisted 905 (92.1) 463 (96.1) 197 (96.1) 1578 (93.9)
Comm Officer 71 (7.1) 12 ( 2.5) 5 (2.41 88 ( 5.2)
Warr Officer 5 ( 0.5) 0 (0.0) 1(0.5) 6 (0.4)

MARITAL STATUS (6 have no marital status)

Never married 496 (50.5) 193 (40Q.2) 97 (47.3) 791 (47.1)
Married 426 (43.3) 252 (52.5) 95 (46.3) 779 (46.3)
Divorced/separated 58 ( 5.9) 33 (6.9 13 ( 6.3) 105 ( 6.2)

MOS GROUP {23 have unclassified MOS group)

Combat 576 {58.6) 268 (55.8) 102 (49.8) 949 (56.5)
Maintenance 236 (24.0) 74 (15.4) 37 (18.0) 350 (20.8)
Administration 17 { 1.8) 13 (2.7) 4 (2.0) 34 ( 2.0)
Operations Support 86 ( 8.7) 92 (19.2) 40 (19.5) 221 (13.1)
Medical 53 ( 5.4) 27 (5.6) 21 (10.2) 104 ( 6.2)
Unclassified 15 { 1.5) 6(1.2) 1(0.5) 23 (1.4)

YEARS IN JOB (46 with no years in job; excludes 3 out of range in 20-24 year age group)

Mean 3.8 4.9 4.4 4.2
Median 2.8 3.6 2.9 - 3.0
Range 0-22 0-23 0-19 0-23
TOTAL 983 480 205 1681

F-2-63




Table 34
Age Characteristics by MOS Group

KOF3 Reswndents .

Number of Age Median Mean Standard
MOS GROUP Respondents Range Age Age Deviation
Combat 949 18-48 23.3 24.4 5.4
Maintenance 350 18-42 24.5 25.3 5.6
Administration 34 19-44 25.5 26.6 6.9
Operations Support 221 18-43 26.8 27.2 6.4
Medical 104 19-40 22.8 24.1 5.0
Unclassified 23 19-40 27.2 27.8 5.3
All groups 1681 18-48 24.0 25.0 5.7
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Table 3-5
Number (and Percent) by MOS Group and Grade
KOF3 Respondents

GRADE (9 with unknown grade)

Commissioned Warrant

MOS GROUP Enlisted Officer Officer Total’

Combat 882 (55.9) 62 (70.4) 949 (56.4)
Maintenance 345 (21.9) 4 (66.7) 350 (20.8)
Administration 29 ( 1.8) 51(5.7) 34 ( 2.0)
Operations Support 213 (13.5) 221 (13.2)
Medical 97 ( 6.2) 7{8.0) 104 { 6.2)
Unclassified 12 { 0.8) 6 ( 6.8) 2 (33.3) 23 ( 1.4)
Total 1578 88 6 1681

. Includes 8 unclassified with respect to grade (5 Combat, 1 Maintenance. 3 Unclassified wifh respect
10 ... group)
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Table 3-6

Hours in Typical Work. Day and

Days in Typical Work Week

by Age, Ethnic Origin, and MOS Group
KOF3 Respondents

AGE GROUP

HRS TYPICAL DAY~ <20 20-24 25-29 30-34 35+ Total
Mean 9.4 9.6 10.6 10.9 11.2 10.1
Median 9.6 10.1 10.9 11.4 12.0 10.5
Range 5-24 0-40 0-60 4-40 2-18 0-60
DAYS TYPICAL WEEK”

Mean 5.1 5.1 5.2 5.2 5.2 5.1
Median 5.5 5.5 5.6 5.6 5.6 5.6
Range 2-7 4-7 2-7 -7 4-7 -7

ETHNIC ORIGIN (13 with unknown ethnic origin)

HRS TYPICAL DAY White Black Other Total
Mean 10.1 10.2 9.9 10.7
Median 10.5 10.5 10.3 10.5
Range 5-60 0-40 0-24 0-60
DAYS TYPICAL WEEK
Mean 51 51 51 51
Median 5.6 5.6 5.6 5.6
Range 4-7 -7 4-7 -7
MOS GROUP (23 with unclassified MOS group)

Combat Maint Admin Op sup Medical Total
HRS TYPICAL DAY
Mean 9.9 10.3 10.7 10.2 16.3 10.1
Median 10.4 10.6 11.0 10.5 10.9 10.5
Range 0-60 5-40 8-40 3-24 6-20 0-60
DAYS TYPICAL WEEK
Mean 51 5.2 5.3 5.2 51 51
Median 5.5 5.6 5.7 5.6 5.5 5.6
Range 2-7 -7 5-7 4-7 2-7 1-7

‘Means and medians exclude responses <4 hours (n =8) and > 18 hours (n = 16) and 39 non-responses
“"Means and medians exclude 18 non-responses
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Table 3-7
Number (and Percent) in MQOS Groups
by Age, Grade, and Years in Job
KOF3

MOS GROUP (23 with unclassified MOS group)

AGE Combat Maint Admin Op Sup Medical Total*
<20 157 33(941 3(88) 21 (9.5) 13 228 (17.1)
20-24 (16.5) 148 (42.3) 13 70 (31.7) (12.51 71 1 (42.3)
25-29 418 86 (38.2) 46 (20.81 56 382 (22.7)
30-34 (44.0) (24.6) 7 (20.6) 50 (22.6) (53.8) 223 (13.3)
35+ 217 59 5 (14.7) 34 (15.41 19 137 (8.1)

(22.9) (16.9) 6 (17.6) (18.3)

93 { 9.8) 24 ( 6.9) 10
64 ( 6.7) (9.6)
6 (5.8)

GRADE (excludes 9 with no grade)
Enlisted 882 345 (98.6) 29 213 97 1578
ComOff (92.9) 0 (0.0} (85.3) (96.4) (93.3) (93.9)
WarrQff 62 ( 6.5) 4 (1.1) 5 (14.7) 8 (3.6) 7(6.7) 88 ( 5.2)
Unclass 0 ( 0.0) 1 (0.31 0(0.0) 0(0.0) 0 {( 0.0) 6 (0.4)

5(0.5) 01{0.0) 0 (0.0} 0 (0.0) 9 (0.5)
YRS IN JOB (excludes 46 non-respondents)
Mean 3.8 4.4 3.8 6.1 3.5 4.2
Median 2.7 3.3 2.7 4.6 2.9 3.0
Range 0-20 0-17 1-21 0-23 0-19 0-23
TOTAL 949 350 34 221 104 1681
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Table 3-8
Positive Responses to:

“Have you smoked more than 20 packs of cigarettes in your life?”
“Have you ever smoked at least one cigarette a day for a year?”
by Age Group, Ethnic Origin, and MOS Group
KOF3 Respondents

AGE GROUP
SMOKE? <20 20-24 25-29 30-34 35+ Total
> 20 packs 93 308 174 130 86 (62.8) 791
(40.8) (43.3) (45.6) (58.3) (47.1)
[/day 66 226 145 115 77 (56.2) 629
(29.0) (31.8) (38.0) (51.6) (37.4)
ETHNIC ORIGIN (13 with unknown ethnic origin)
White Black Other Total
> 20 packs 562 (57.2) 146 (30.4) 82 (40.0) 791 (47.1)
1/day 452 (46.0) 104 (21.7) 72 (35.1) 629 (37.4)
MOS GROUP {23 with uncl assi fied MOS group)

Combat Maint Admin On Sun Medical Total

> 20 pks 434 195 13 (38.2) 84 (38.0) 39 (37.5) 791
(47.8) (55.7) 47.1)

[/day 349 166 8 (23.5) 68 (30.8) 32730.8) 629
(36.8) (47.4) (37.4)

No response considered as Do Not Smoke. N =2 for 20 packs: N= 1 for l/day
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Table 3-9
Smoking Status
by Age, Ethnic Origin, and MOS Group
Number (and Percent) of KOF3 Respondents

AGE GROUP
SMOKING
STATUS <20 20-24 25-29 30-34 35+ Total
Smoke (and percent who inhale)
Inhale 97 (89.8) 281 143 110 71 702
Don’t inhale 11 (86.2) (82.7) (86.6) (87.7) (86.1)
45 30 17 10 113
Total 108
326 173 127 81 815
Do not smoke (and percent who do not smoke)
120 385 209 96 (43.0) 56 866
(52.6) (54.1) (54.7) (40.9) (51.5)
Total 228 711 382 223 137 1681

ETHNIC ORIGIN (13 missing ethnic origin)

White Black Other Total+
Smoke (and percent who inhale)
Inhale 499 (93.4) 127 (67.2) 73 (83.9) 702 (86.1)
Don't inhale 35 ( 6.6) 62 ( 3.7) 14 (16.1) 713 (6.7)
Total 534 189 87 - 815

Do not smoke (and percent who do not smake}

449 (45.7) 291 (60.6) 118 (57.6) 866 (51.5)
Total 983 480 205 1681

MQOS GROUP {23 with unclassified MOS group)

Combat Maint Admin Op Sup Medical Total

Smoke tand percent who inhale)

Inhale 408 167 12 74 (82.2) 35 702
Don’t inhale (85.9) (87.4) (92.3) 16 (89.7) (86.1)
67 24 1 4 113
Total 90
475 191 13 39 815

Do not smoke (and percent who do not smoke)

474 759 21 131 65 866
(49.9) (45.4) (61.8) (59.3) (62.5) (51.5)
Total 949 350 34 221 104 1681
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‘No answer’ counted as not applicable (do not smoke) n=§
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Table 3-10
Answers to “Do you smoke now?”
by Age, Ethnic Origin, and MOS Group
Number (and Percent) KOF3 Respondents

AGE GROUP
SMOKING
STATUS <20 20-24 25-29 30-34 35+ Total
Smokers (percent of smokers)
Cigarettes 81 (98.8) 258 142 98 (97.0) 73 652 (96.4)
Cigars 1(1.2) {97.0) (92.8) 2{2.0) (98.6) 19 ( 2.8)
Pipes 0 ( 0.0 5(1.9) 10 ( 6.5) 1(1.0) 1( 1.4) 5{(0.7)
Total 82 3(111 1(0.71 101 0(0.01 676
266 153 74

Nonsmokers (percent total)

146 445 229 121 63 1004
Total (64.0) 162.6) (60.0) (54.3) (46.0) (59.7)

228 711 382 223 137 1681

ETHNIC ORIGIN (13 with unknown ethnic origin)

White Black Other Total «
Smokers (percent of smokersl ]
Cigarettes 450 (95.9) 130 (97.0) 71 (98.61 652 (96.4)
Cigars 14 ( 3.0) 4 (3.0 1(1.4) 19 ( 2.8)
Pipe 5(1.1) 0(0.0) 0 (0.01 5(0.7)
Total 390 134 72 675

Nonsmokers (percent of toral)

514 (52.3) 345 (71.9) 133 (64.9) 1004 (59.7)
Total 983 480 205 1681

MOS GROUP (Total includes 23 Unclassified)

Combat Maint Admin 00 SUP Medical Total

Smokers (percent of smokers)

Cigarettes 373 159 11 70 (95.9) 34 (100) 652 (96.4)
Cigars (95.6) (98.8) (91.7) 3 (4.1) 0(00) 19 ( 2.8)
Pipe 14 ( 3.6) 0 (0.0 1(8.3) 01(0.0) 0 ( 0.0) 5(0.7)
Total 5(1.1) 2(121 0(001 73 34 676

469 161 12

Nonsmokers (percent of totat)

559 189 22 147 70 1004
Total (58.9) (54.0) (64.7) (66.5) (67.3) (59.7)
949 350 34 221 104 1681

“Nonsmoker” defined as a response of not applicable or no response {n = 10).
Excludes 1 with response out of range.
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Table 3-11

Percent Positive for Selected Personal Characteristics
by Five Year Age Groups

KOF3 Respondents

AGE GROUPS

CHARACTERISTIC < 20 20-24 25-29 30-34 35+ Total
Hospitalized within last 10 52.6 47.1 48.2 43.1 38.7 46.9
years

Sick call in last 6 months 65.4 65.3 66.7 68.6 66.4 66.0
Use medicine regularly 3.1 5.0 4.7 6.7 12.4 55
Have permanent profile 0.4 7.1 3.1 6.7 11.0 3.0
Get frequent colds 25.4 22.6 16.0 18.5 21.9 20.8

ETHNIC ORIGIN (13 with unknown ethnic origin)

White Black Other Total
Hospitalized within last 10 51.7 42.4 41.0 46.9
years
Sick call in last 6 months 68.2 . 68.0 53.2 66.0
Use medicine regularly 5.0 6.2 5.9 5.5
Have permanent profile 2.2 3.8 4.9 3.0
Get frequent colds 19.7 22.8 221 20.8
MOS GROUP 123 with unclassified MOS group)
Combat Maint Admin Op Sup Medical Total
Hospitalized (48.1) (42.9) (38.2) (49.3) (48.1) (46.91
Sick call (67.0) (68.9) (50.0) (66.1) (51.9) (66.0)
Medicine { 5.6) ( 6.3) {5.9) { 3.6 ( 3.8) ( 5.5)
Profile (3.1) (3.1 ( 0.0) (4.1) { 7.9 ( 3.0)
Colds (22.2) (17.4) (23.5) (22.6) (15.4) (20.8)
Total 949 350 34 221 104 1681°

Table includes as negative

7 nonresponses for hospitalization

3 nonresponses for sick call

4 nonresponses for medications
4 nonresponses for profile

5 nonresponses for colds
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Table 3-12
Percent Hospitalized in Last Ten Years
by Age S-Year Group

KOF3 Respondents-

AGE GROUP
TIMES IN HOSPITAL < 20 20-24 25-29 30-34 35+ Total
No response 0.0 0.4 0.8 0.4 0.0 0.4
None 47.4 52.5 51.0 56.5 61.3 52.7
One 28.5 25.0 27.2 21.5 25.6 25.6
Two 14.0 12.2 13.6 15.2 10.2 13.0
More than two 10.1 9.8 7.3 6.3 2.9 8.3
Total Number of
Respondents 228 711 382 223 137 1681
ETHNIC ORIGIN (13 with unknown ethnic origin)
White Black Other Total*
No response 0.3 0.8 0.0 0.4
None 48.3 57.6 59.0 52.7
One 27.6 22.5 23.4 25.6
Two 14.3 12.3 8.8 13.0
More than two 8.8 6 .9 8.8 8.3
Total Number of
Respondents 983 480 205 1681
MOS GROUP (23 with unclassified MOS group)

Combat Maint Admin OP Sup Medical Total
No response 0.7 0.0 0.0 0.0 0.0 0.4
None 51.2 57.1 61.8 50.7 51.9 52.7
One 27.4 22.0 14.7 24.0 27.9 25.6
Two 13.8 10.6 14.7 13.6 12.5 13.0
More than two 6.8 10.3 8.8 11.8 7.7 8.3
Total Number of
Respondents 949 350 34 221 104 1681
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Table 3-1 3
Percent Times To Sick Call in Last Six Months
by Age, Ethnic Origin, and MOS Group
KOF3 Respondents

AGE GROUP

TIMES TO SICK CALL <20  20-24 2529  30-34 35+ Total
No response 0.0 0.3 0.3 0.0 0.0 0.2
None 34.6 34.6 33.2 31.4  33.6 33.8
-2 42.5 45.8 47.9 44.0  42.3 45.3
3-4 17.1 12.5 12.3 16.6  15.3 13.9
>4 5.7 6.8 6.3 8.1 8.8 6.8
Ftal Nymaer of 228 711 382 223 137 1681

No response
None

1-2

3-4

>4

Total Number of
Respondents

No response

None

ETHNIC ORIGIN (13 with unknown ethnic origin)

White Black Other Total’
0.1 0.4 0.0 0.2
31.7 31.9 46.8 33.8
46.3 47.7 36.1 45.3
14.6 13.3 12.2 13.9

7.3 6.7 4.9 6.8
983 480 205 1681

MOS GROUP (23 with unclassified MOS group)

Combat Maint Admin Op Sup Medical Total
0.2 0.0 0.0 0.4 0.0 0.2
32.8 31.1 50.0 33.5 48.1 33.8
46.9 46.6 32.4 39.8 41.4 45.3
14.1 12.6 17.6 17.2 7.7 13.9
6.0 9.7 0.0 9.0 2.9 6.8
949 350 34 221 104 1681
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Table 3-14
Number (and Percent) of Positive Responses to Problems or Conditions
by Age Group
“Do you REGULARLY have trouble with PROBLEM?”

“Have you EVER been told BY A DOCTOR that you have CONDITION?”"

KOF3 Respondents

AGE GROUP (Years)

PROBLEM <20 20-24 25-29 30-34 35+ Total
Vision 30 (13.2) 98 (13.8) 55 (14.4) 31 (13.9) 21 (15.3) 235 (14.0)
Sleeping 35 (15.5) 104 (14.6) 66 (17.3) 48 (21.5) 23 (16.8) 276 (16.4)
Hearing 14 (6.1) 68 ( 9.6) 48 (12.6) 39 (17.5) 26 (19.0) 195 (11.6)
Breathing 20 ( 8.8) 57 (80) 30 (7.9) 32(14.3) 27 (19.7) 166 { 9.9)
Concentration 26 (11.4) 64 (9.0) 23(6.0) 20(9.01 8 (5.8) 141 ( 8.4)
Prolonged Exercise 19(8.3) 51(7.2) 19(5.0)0 24 (10.8) 13 19.5) 126 ( 7.5)
Bowel Movements 9 (3.9) 17 (4.2) 16 ( 4.2) 7(3.1) 2 (1.5) 51 { 3.0)
Digestion 4 (1.8) 8 (1.1) 12 (3.1) 5(22) 6 (4.4) 35 (2.1)
Urination 3 11.3) 7 (1.0) 4(1.0) 2(0.9) 2 (1.5) 18 (1.1)
CONDITION

High Blood Pressure 7(3.7) 31(4.4) 28(7.3) 18(8.1) 19(13.9) 103 ( 6.1)
Asthma 8 (3.5) 38(5.3) 15 { 3.9) 11 ( 4.9) 7 (5.1) 79 ( 4.7)
Wheezing 5(2.2) 26 (3.7) 4 ( 1.0) 9(4.0) 10(7.3) 54 ( 3.2)
Jaundice/Hepatitis 2091 9 (1.3 7(1.8) 6 ( 2.7) 5( 3.6) 29 ( 1.7)
Tuberculosis 3(1.6) 7 (1.01 4 (1.0) 5(2.2) 4 (2.9 23 ( 1.4)
Leukemia, lymphoma. 1 (0.4) 0(001 0¢(001 0(0.0) 2(1.5) 3(0.2)
cancer

Allergies 22 { 9.61 107 (15.0) 44 (11.5) 25 (11.2). 25 (18.2) 223 (13.3)
Total Respondents 228 711 382 223 137 1681

No respanse considered negative for PROBLEMS, n = 6-7; for CONDITIONS, n = 7-0
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Table 3-15
Number (and Percent) of Positive Responses to Problems or Conditions
by Ethnic Origin
“Do you REGULARLY have trouble with PROBLEM?”
“Have you EVER been told BY A DOCTOR that you have CONDITION?”
KOF3 Respondents

ETHNIC ORIGIN (13 with unknown ethnic origin)

PROBLEM White Black Other Total

Vision 132 62 (12.9) 38 (18.5) 232 (13.8)
(13.4)

Sleeping 142 88 (18.3) 42 (20.5) 272 (16.2)
(14.4)

Hearing 133 38 (7.9 21 (10.21 192 (11.4)
(13.5)

Breathing 93 ( 9.51 50 (10.4) 21 (10.2) 164 ( 9.8)

Concentration 79 { 8.0) 39 ( 8.1) 20 ( 9.8) 138 ( 8.21

Prolonged Exercise 72 { 7.3) 39 { 8.1) 14 { 6.8) 125 ( 7.4)

Bowel Movements 29 ( 3.0} 15 { 3.1) 51(2.4) 49 ( 291

Digestion 20 ( 2.0) 10 (2.1) 5( 2.4) 35 ( 2.1y

Urination 7(0.7 4 (081 7(3.4) 18 (1.1)

CONDITION

High Blood Pressure 41 ( 4.21 53 (11.0) 8 {3.9) 102 ( 6.1)

Asthma 39 ( 4.0) 28 ( 5.8) 11 ( 5.4) 78 ( 4.6)

Wheezing 32 ( 3.3) 17 ( 3.5) 5 ( 2.4) 54 ( 3.2)

Jaundice/Hepatitis 19 { 1.9) 30061 7(3.4) 29 (1.7)

Tuberculosis 7(0.7) 6 (1.2 10 (4.91 23 (1.4)

Leukemia, lymphoma, cancer 2(0.2) 0(0.01 1 (0.5) 3(0.2)

Allergies 151 44 ( 9.21 25 (12.2) 220 (13.1)
(15.4)

Total Respondents 983 480 205 1681’

Missing counted as ‘no problem’ (n = 17-1 9)
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Table 3-16

Number (and Percent) of Positive Responses to Problems or Conditions

by Age Group

“Do you REGULARLY have trouble with PROBLEM?”
“Have you EVER been told BY A DOCTOR that you have CONDITION?”

KOF3 Respondents

MOS GROUP (23 with unclassified MOS group)

PROBLEM Combat Maint Admin OP Sup Medical Total

Vision 124 (13.1) 58 (16.6) 5(14.7) 31 (14.0) 14 (13.5) 235 (14.0)
Sleeping 142 (15.0) 59 (16.9) 6 (17.6) 46 (20.8) 18 (17.3) 276 (16.41
Hearing 96 (10.1) 58 (16.6) 2(59) 24 (1091 12 (11.5) 195 (11.6)
Breathing 81 (8.5) 42 (12.0) 5(14.7) 23 (10.4) 12 (11.5) 166 (9.9)
Concentration 80 ( 84) 29 (8.3 4(11.8) 18 (8.1) 10 ( 9.6) 141 (8.4
Prolonged

Exercise 65 ( 6.8) 32 ( 9.1) 4(11.8) 16 { 7.2) 7 (6.7) 126 ( 7.5)
Bowel 26 (2.7 10 ( 2.9) 1(291 9(4.1) 4 ( 3.8) 51 (3.0)
Movements

Digestion 20 (2.1) 9 ({ 2.6) 31{8.8) 2(0.9) 0 (0.0) 35 (2.1)
Urination 9(0.1) 2(0.6) 2(59 3(14) 1(1.00 18(1.1)
CONDITION

High Blood

Pressure 50 { 5.3) 28 ( 8.0) 2 (5.9 18 (8.1) 4 (3.8) 103 { 6.1)
Asthma 39 (4.1) 19 (5.4) 4(11.8) 12 { 5.4) 4 (38) 79 (47
Wheezing 26 ( 27) 16 ( 4.6) 4 (11.8) 4 (1.8) 3(29) 54 ( 3.2)
Jaundice/

Hepatitis 18 { 1.9) 7 (2.0) 1(2.9) 3 (1.4 0 (0.0 29 ( 1.7)
Tuberculosis 15 ( 1.6) 3(0.9) 0(0.01 4 (1.8) 1(1.0) 23(1.4)
Leukemia,

lymphoma, 0(0.0) 1(0.3) 0(0.01 1 (0.4) 1(1.0) 3(0.2)
cancer

Allergies 125 (13.2) 50 (14.3) 9 (26.51 23 (10.4) 11 (10.6) 223 (13.3)
Total

Respondents 949 350 34 221 104 1681
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Table 3-17

Frequently (and Percent) of Health Problems

“How often do you NORMALLY have these CONDITIONS?”"
KOF3 Respondents

FREQUENCY (percent) OF RESPONSE

At least

CONDITION No answer Never Rarely every Every
day
week
Lightheadedness or
dizziness 28 { 1.7) 696 (41.4) 858 (51.0) B6 { 13 { 0.8)
5.1)
Scratchy or irritated 27 { 1.6) 634 (37.7) 837 (49.8) 157 | 26 { 1.5)
eyes 9.3)
Depression 31 (1.8) 668 (39.7) 785 (46.7) 157 ( ~ 40 ( 2.4)
9.3)
Weakness or fatigue 26 { 1.5) 592 (35.2) 865 (51.5) 171 27 ( 1.6)
(10.2)
Rashes or sores 25 (1.5) 1004 608 (36.2) 31{18) 13(0.8)
(59.7)
Numbness in fingers or
toes 27 ( 1.6) 1046 504 (30.0). 83 ( 21 ( 1.2)
(62.2) 4 .9)
Tremor of one or both
hands 27 ( 1.6) 1270 315 (18.7) 53 ( 16 ( 1.0)
(75.6) 3.2)
Trouble urinating 23(1.4) 1517 128 ( 7.6) 12 (0.7) 1 (0.1)
(90.2)
Diarrhea 24 (1.4) 566 1035 54 ( 2(0.1)
(33.7) (61.6) 3.2)
Burning of eyes 26 (1.5) 859 678 (40.3) 98 | 20 ( 1.2)
(51.1) 5.8)
Chest congestion 30 ( 1.8) 635 887 (52.8) 104 ( 25 ( 1.5)
(37.81 6.2)
Respiratory irritation 31(1.8) 1054 511 (30.4) 70 { 15 ( 0.9
(62.7) 4.2)
Allergies 29 (1.7 1149 430 (25.6) 45 (2.7} 28 (171
(68.4)
Colds or sore throat 24 ( 1.4) 350 (20.8) 1211 92 { 5.5) 4 (0.2)
(72.0)
Uncontrolled coughing 24 (1.4) 940 (55.9) 632 (37.6) 67 ( 18 ( 1.1)
4.0)
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Shortness of breath

Wheezing

Indigestion or heartburn

Vomiting or nausea
Belly pain

Constipation

24 ( 1.4)

26 ( 1.5)

21 ( 1.2)

23 ( 1.4)
23 ( 1.4)
23 ( 1.4)

890 (52.9)

1175
(69.91

766 (45.6)

994 (59.1)
966 (57.5)

1025
{61.0)

631 (37.5)

410 (24.4)

742 (44.1)

645 (38.4)
631 (37.5)
602 (35.8)

111 (
6.6)

so ( 3.0}

133 (
7.9)

19 ( 1.1)
58 ( 3.5)
30 ( 1.8)

2s ( 1.5)

20 ( 1.2)

19 ( 1.1)

0 (0.0)
3(0.2)
1 (0.1)
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Table 3-18
“How often do you NORMALLY have these CONDITIONS?”
WEEKLY OR MORE OFTEN Responses by Age Group

Number (and Percent) of KOF3 Respondents

AGE GROUP
CONDITION <20 20-24 25-29 30-34 35+ Total
Lightheaded or dizziness 16 (7.0} 40 { 5.6) 23(6.01 7(3.1) 13(9.51 99 { 5.91
Scratchy or irritated eyes 20 ( 8.8) 70 { 9.8) 48 (12.6) 20(9.01 25 (18.2) 183 (10.9)
Depression 41 (18.01 91 (12.8) 30(7.81 24 (10.8) 11 (8.0} 197 (11.71
Weakness or fatigue 33 (14.8) 79 (11.1) 37 (9.7} 31(13.91 18 ( 3.1} 198 {11.8}
Rashes or sores 6 (2.6) 9 (1.3) 15 ( 3.9) 10 ( 4.51 4(291 44 (2.31
Numbness in fingers or toes 11 ( 4.8) 37(5.21 25 ( 6.5) 14 ( 6.3) 17 104 (6.21
(12.4)

Tremor of one or both 10(4.41 30 (4.2) ~.__1_7 {4.4) 6 (2.7) 6 (4.4) 69 ( 4.1)
hands

Trouble urinating 21091 610.8) 51(1.3) 01{0.01 0(0.01 13 (0.8}
Diarrhea 10 { 4.4) 19 { 2.7) 14 ( 3.7) 9 (4.0) 4(291 56 { 3.3
Burning of eves 11 ( 4.8) 35(4.91 33 ( 8.6) 19 ( 8.5) 20 118 ( 7.0)

(14.6)

Chest congestion 22 (9.61 53 17.4) 26 [ 6.8) 13(5.81 15 (11 .0) 129 (7.7}
Respiratory irritation 141 6.7) 3114.4) 19(5.01 111{4.9) 10(7.31 85 { 5.1}
Allergies 7¢3.1)  30(42) 11(291 14(63) 11(8.0) 73 { 4.3)
Colds or sore throat 28 (12.3) 40 ( 5.6) 15 (3.9 7{3.1) 6(4.4) 96 (5.7)
Uncontrolled coughing 14 {6.%) 33 { 4.6) 24 1 6.3) 4(138) 10(7.3) 85 {5.1)
Shortness of breath 21(9.21 49 { 6.91 27 171) 19(8.51 20 (14.6) 136 ( 8.1)
Wheezing 8{3.51 28 { 391 12 (3.1} 10 { 4.5) 12 ( 8.8) 70 (421
Indigestion or heartburn 13(5.71 59 (8.3) 47 12.3) 17 (1 7.6) 16 {(11.7) 152 9.0)
Vomiting or nausea 0(0.01 10 1.4) 2{0.51 2 (0.91 5 (3.6) 19 (1.1
Belly pain 6(26) 29 41) 15(3.9) 6(2.71 5 ( 3.6) 61 { 3.6)
Constipation 2 (0.9} 11 (1.6) 10 ( 2.6) 51({22) 3(2.21 31 (1.8}
Total 228 711 382 223 137 1681

No response considered “seldom.’
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“How often do you NORMALLY have these CONDITIONS?”

Table 3-1 9

WEEKLY OR MORE OFTEN Responses by Ethnic Origin
Number (and Percent) of KOF3 Respondents

ETHNIC ORIGIN (13 with unknown ethnic origin)

CONDITION White Black Other Total

Lightheadedness or dizziness 59 ( 6.0) 25 ( 5.2) 14 ( 6.8) 98 ( 5.8)
Scratchy or irritated eyes 117 (11.9) 45 (9.4) 19 ( 9.3) 181 (10.8)
Depression 102 (10.4) 72 (15.0) 22 (10.7) 196 (11.71
Weakness or fatigue 101 (10.3) 65 {13.5) 30 (14.6) 196 (11.71
Rashes or sores 21 ( 2.1) 15 ( 3.1) 7(3.4) 43 ( 2.6)
Numbness in fingers or toes 66 ( 6.7) 26 ( 5.4) 10 { 4.9) 102 ( 6.1)
Tremor of one or both hands 50 ( 5.1) 11(2.3) 7(3.4) 68 ( 4.0)
Trouble urinating 8 (0.8 4(0.8) 1(0.5) 13 (0.8)
Diarrhea 46 ( 4.7) 8 (1.7} 2 (1.0) 56 { 3.3)
Burning of eyes 73 (7.4) 32(6.7) 11(5.4) 116 ( 6.9)
Chest congestion 92 ( 9.4) 21 ( 4.9) 15 (7.3) 128 ( 7.6)
Respiratory irritation 60 ( 6.1) 15 (3.1) 9 (4.4) 84 ( 5.0)
Allergies 44 { 4.5) 19 (4.0) 10 ( 4.9) 73 ( 4.3)
Colds or sore throat 56 ( 5.7) 25 ( 5.2) 14 ( 6.8) 95 ( 5.7)
Uncontrolled coughing 64 ( 6.5) 13 (2.7) 8 (3.9) 85 { 5.1)
Shortness of breath 93 ( 9.5) 29 ( 6.0) 12 ( 5.9) 134 ( 8.0)
Wheezing 48 (4.9) 16 (3.3) 5(2.4) 69 (4.1)
Indigestion or heartburn 118 (12.0) 19 ( 4.0) 14 { 6.8) 151 ( 9.0)
Vomiting or nausea 11 (1.1} 5 (1.0) 3 (1.5 19 { 1.1)
Belly pain 36 { 3.71 15 (¢ 3.1) 9 (4.4 60 ( 3.6)
Constipation 18 ( 1.8) 91(1.9 4{2.01 31 (1.8)
Total 983 480 205 1681

No response considered negative (about 3%
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Table 3-20
“How often do you NORMALLY have these CONDITIONS?”
WEE'KLY OR MORE OFTEN Responses by MOS Group

Number (and Percent) of KOF3 Respondents

MOS GROUP (23 have unclassified MOS group)

CONDITION Combat Maint Admin DP Sup Maedical Total
Lightheadedness or dizziness 54 (57) 25(7.1) 504.7} 11 { 5.0} 3(291 99 (5.91
Scratchy or irritated eves 101 50 1{(29) 240110.9) 4 (3.8 183
{(10.6) (14.31 (10.91
Depression 100 50 5 (14.7) 28 (12.7) 13 (12.5) 197
(10.5) (14.31 (11.7)
Weakness or fatigue 93(9.81 53 8 (2351 26 (11.81 15 (14.41 198
(5.1 {11.8)
Rashes or sores 29 (3.1 7(2.01 1¢(2.91 51(2.3) 2 (19 44 ( 2.6)
Numbness in fingers or toes 60(6.31 27(7.7) 0{0.0 12 ( 5.4) 5(4.8) 104(6.2)
Tremor of one or both hands 35(3.71 17(491 1(291 51(2.3) 9(8.7) 69 (4.1)
Trouble urinating 8 (0.8 3(091 0¢(0.01 2 (0.91 0 (0.01 13 {0.8)
Diarrhea 34 { 3.6) 14 (4.0} 0¢(0.01 6 (2.7) 2 (191 56 (3.31
Burning of eyes 55 { 5.8) 36 0(0.01 24 (10.9) 1(101 118 (7.0)
(10.3)
Chest congestion 72 (7.6) 35 4 (11.8) 9 (4.» al7.7) 129 (7.7}
(10.01
Respiratory irritation 44 (4.6) 21({6.01 1(291 10 {4.51 9-18.7) 85 (5.1}
Allergies 34 (36) 21(6.01 3(8.81 9 (4.1) 4 {3.8) 73 (4.3)
Colds or sore throat 59 (6.21 19(54) 2(5091 10 (4.51 6 (5.8) 96 (5.71
Uncontrolled coughing 57 (6.01 14 (4.0} 3 (8.61 7(321 3(291 85 { 5.1)
Shortness of breath 72(7.61 35 3(8.61 13 (5.91 11 (10.61 136 ( 8.1
(10.01
Wheezing 40 (4.2) 20(5.7) 0¢(0.01 3(14) 51(4.8) 70 1 4.2)
Indigestion or heartburn 841891 45 4 (11.81 11 ( 5.0 6581 152 (9.0)
(12.9)
Vomiting or nausea 11 (1.2) 6 (1.7} 1(291 1 (0.5) 0 (001 19 (1.1
Belly pain 33(35) 19({54) 1{291 51{23) 3(29 61 { 3.6)
Constipation 15{1.61 81(23) 0(0.01 7(3.21 1(1.00  31(18)
Total 949 350 34 221 104 1681

Number of conditions at each rank level
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‘Missing counted as ‘no problem’ (about 1% in each condition)
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Table 3-21

Frequency of Headache
by Age, Ethnic Origin, and MOS Group
Number (and Percent) of KOF3 Respondents

AGE GROUP
FREQUENCY <20 20-24 25-29 30-34 35+ Total
Never 33 (14.5) 136 70 (18.3) 37 (16.6) 24 300
Mild/infreqent 138 (19.1) 227 126 (17.5) (17.8)
Mild/often (60.5) 435 (59.4) (56.5) 77 1003
Severe/infreq 32 (14.0) (61.2) 35 (9.2) 211(9.4) (56.2) (59.7)
Severe/freq 21 ( 9.2) 59 ( 83) 38 (10.0) 33 (14.81 17 164 ( 9.8)
4(1.8) 72 (10.1) 12 (3.1) 6 (2.7) (12.4) 181
9 { 1.3) 17 (10.8)
(12.4) 33 ( 2.0}
2 ( 1.5)
Total 228 711 382 223 137 1681
ETHNIC ORIGIN (13 with unknown ethnic origin)
White Black Other Total
Never 156 (15.9) 100 (20.8) 42 (20.5) 300 (17.8)
Mild/infrequent 581 (59.1) 297 (61.9) 117 (57.1) 1003 (59.7)
Mild/often 102 (10.4) 37 ( 7.7) 23 (11.2) 164 { 9.8)
Severelinfrequent 125 (12.7) 38 (7.9 17 ( 8.3) 181 (10.81
Severe/frequent 19 ( 1.9) 8 (1.7) 6 (291 33 (2.0)
Total 983 480 205 1681
MOS GROUP (23 with unclassified MQOS group)
Combat Maint Admin Op Sup Medical Total
Never 167 (1 7.6) 58 (16.6) 7 (20.6) 42 (1 9.0) 19 (18.3) 300 (17.8)
Mild/infreq 576 (60.7) 202 (57.7) 23 (67.6) 131 (59.3) 60 (57.7) 1003 (59.7)
Mild/often 82(8.6) 37 (10.6) 4 (11.8) 26 (11.8) 11 (10.86) 164 ( 9.8)
Severehnfreq 107 (11.3) 45 (12.9) 0(0.0) 17(7.7) 12 (I 1.5) 181 (10.8)
Severelfreq 17 (1.8) 8(23) 01(0.0) 5(23) 2(1.9) 33 ( 2.0)
Total 949 350 34 221 104 1681

. Includes 15 nonrespondents included as never
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Table 3-22
Positive Response to Respiratory Questions by Age
Number (and Percent) of KOF3 Respondents

AGE GROUP

<20 20-24 25-29 30-34 35+ Total
Cough
Cough first thing in 21 (9.2} 104 49 (12.81 23 1{10.3) 17 (12.4) 214 (12.7)
AM. 77 (33.8) (14.6) 90 (23.6) 58 {26.0) 41 (29.9) 461 (2741
Phlegm with cough 12 (5.3) 195 28 (7.3) 8 (3.6} 12 (8.8) 120 (7.1)
Cough >3 months (27.4)

60 (8.4)

How often hay fever or allergy symptoms
Never/ < 2 x year 196 610 332 185 109 1432 (85.2)
I-3 months (86.0) (85.8) (86.9) (83.0) (78.6) 170 (10.1)
1-3 weeks 20 ( 8.8) 67 (9.4) 38 {9.9) 28 (12.6) 17 (12.4) 40 (2.4)
1-3 days 4 (1.8) 19 {27}V 6 (1.6) 5 (2.2) 6 (4.4) 39 (2.3)

8 (3.5 15 (2.1 6 (1.6) 5 (221 5 (3.6)

Allergy season

Spring 31 (13.6) 129 66 (17.3}) 39 (17.5) 34 (24.8) 229 (13.6)
Summer 17 (7.5) {18.1) 21 (5.8 18 (8.11 12 (8.8) 124 (7.4)
Fall 5221 56 (7.91 17 (4.4) 11 (4.9) 5 (3.6) 76 (4.5)
Winter 12 (5.3} 38 (5.3) 6 (1.6] 9 (4.0} 8 15.8) 76 (4.5)
None 162 41 {5.8) 269 145 77 (56.2) 1094 {65.1)
(71.1) 441 (70.4} (65.0)
{62.0)

Does air pollution bother you?

Yes, somenmes 122 365 191 109 BC (23.8) 847 (50.4)
Yes, often {53.5) 151.31 (50.0) (48.9) 26 (19.0, 237 (1411
No, Never 33 (14.5) 102 41 (10.7) 35 (15.7, 51 (37.2) 597 (35.5)
73 (32.01 11431 150 79 {35.4)
244 (39.3)
{34.3)
Total 228 711 382 223 137 1681

No response considered negative (cough n = 11; phlegm n = 13: > 3mo n = 10; hayfever n = 10; allergy
season n = 18: air pollution n = 10}

Allergy season: 12 responded with more than one answer (1 in <20, 6 in 20-24, 3 in 25-29, 1 in 30-
34,1in 35+)
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Table 3-23

Positive Response to Respiratory Questions.

by Ethnic Origin

Number (and Percent) of KOF3 Respondents

ETHNIC ORIGIN (13 with unknown ethnic origin)

White Black Other Total+
Cough
First in A.M. 148 41 ( 8.5) 25 (12.21 214 (12.7)
Phlegm when cough (15.1) 93 (19.8) 46 (22.4) 456 (27.1)
Cough >3 months a year 31s 16 { 3.3) 16 ( 7.8) 119 (7.1)

(32.0)

87 ( 8.9)

Frequency of hay fever or allergy symptoms?

Never/< 2x per year 843 411 (85.6)

[-3 months (85.6) 53 (11.0)

1-3 per week 94 ( 9.6) 10 ( 2.11

1-3 days 23 { 2.3) 6 (1.2)
23 ( 2.3)

Worst allergy season

Spring 190 70 {14.7)
Summer (19.5) 41 ( 8.61
Fall 63 { 6.5) 2.1 (4.4)
Winter 46 (4.7) 34 (7.1)
None 28 (2.9) 311 (65.2)
649
(66.5)

Does air pollution bother you?

Yes, sometimes 49% 227 (47.3)
Yes, often (50.7) 65 (13.5)
No, never 136 188 (39.1)
(13.8)
349
(35.5)
Total 983 480

167 1434
(81.5) (85.3)
23 (11.2) 170
7 ( 3.4) (10.1)
8 ( 3.9) 40 ( 2.4)
37 ( 2.2)
37 (18.2) 297
18 { 8.9) (17.8)

8(3.4) 122 { 7.3)
14 ( 6.9) 75 (4.9)

126 76 ( 4.6)

(62.1) 1099
(65.8)

114 839 (49.9)

(55.6) 235 (14.0)
34 (16.6) 607 (36.1)
57 (27.8)

205 1681

. Missing considered as negative tn=23-2§)
Excludes 12 with multiple answers: missing considered negative
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Table 3-24

Positive Response to Respiratory Questions

by MOS Group

Number (and Percent) of KOF3 Respondents

MOS GROUP (23 with unclassified MOS group)

Combat Maint Admin OP Sup Medical Total
Cough
A.M. Cough 126 (13.31 46 (13.1) 4 (11.81 19 { 8.6) 17 (16.4) 214 (12.7)
Phlegm 277 (29.2) 92 (26.3) 11 (32.4) 44 (19.9) 32 {30.8) 461 (27.4)
>3 mos 67 ( 7.1) 27 (7.7) 2 (5.9 12 ( 5.4) 10 ( 9.6) 120 ( 7.1)
Frequency of hay fever or allergy symptoms?
<ZXxyear 815 (85.9) 292 (83.41 25 (73.5) 189 (85.5) 82 (78.8) 1422 (84.6)
[-3 months 93 ( 9.8) 32 {9.1) 8 (23.5) 22 (10.0) 13 (12.5) 170 (10.1)
1-3 weeks 22 (2.3) 71200 0 (0.0 3 (1.4} 6(5.81 40 (2.41
I-3 days 15(1.61 15 ( 4.3) 1(2.9) 5(2.31 312.9) 39(2.3)
Worst allergy season*
Spring 169 (17.8) 66 (18.9) 12 {35.3) 30 (13.6) 18 (17.3) 299 (17.8)
Summer 68 (7.2 24 ( 6.9) 4 (11.8) 17 (7.7) 11 (10.6) 124 ( 7.4)
Fall 42 ( 4.4) 15 (4.3} 2 {5.9) 11 (5.0} 5 (4.8) 76 1 4.5)
Winter 41 ( 4.3) 14(4.01 2 15.9) 12 { 5.4) 6 (5.8) 76 { 4.5)
None 623 (65.6) 230 (65.7) 14 (41.2) 147 (66.5) 63 (60.6) 1094 (65.1)
Does air pollution bother you?
Sometimes 469 (49.4) 189 (54.0) 18 (52.9) 103 146.6) 60+(57.7) 847 (50.4)
Often 136 (14.3) 48 (13.7) 2 (5.91 39 (17.6) 10 ( 9.6) 237 (14.1)
Never 344 (36.2) 113 (32.3) 14 (41.2) 79 (35.8) 34. (32.7) 597 (35.51
Total 2493 350 34 221 104 1681

‘No answer considered as no allergy N = 18 (0.5% to 2.3%).
Excludes 12 who chose more than 1 response. % based on all.
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6. KOF3K (Respondents of KOF3 who were deployed to Kuwait)
a. Introduction

(1) The KOF3 guestionnaire was divided into two parts. The first part,
described in the preceding section, was to be completed by all soldiers to whom it was
given. The second part was to be completed only by those who had been to Kuwait.
Only 101 of the 168 1 (6 percent) had not been to Kuwait [defined by no response to the
first question in the second section: How many days were you in Kuwait?).

(2) Table 3K-1 shows selected characteristics of the KOF3 respondents who
were and were not deployed to Kuwait. There is little difference by age group, ethnic
origin, and grade. The percentage distribution by MOS group shows that of those not
deployed, fewer were in the Combat MOS group and more were in the Maintenance MOS

group.

(3) Those not deployed had a higher percentage of respondents noting
regular trouble with breathing, hearing, and prolonged exercise (Table 3K-2). They had
lower percentages of respondents noting trouble with vision and concentration. Those not
deployed reported a physician’s diagnosis of wheezing more frequently and of high blood
pressure less frequently than those deployed.

(4) Many symptoms which occur weekly or more often have a similar
percentage distribution between those deployed and those not deployed to Kuwait (Table
3K-3). Conditions reported more frequently in those not deployed include weakness or
fatigue, respiratory irritation. allergies, and wheezing. Conditions reported less frequently
in those nor deployed include scratchy eyes, burning eyes, uncontrolled coughing, and
indigestion and heartburn.

(5) Demographic information was not asked again in the second part of the
KOF3 questionnaire. As can be seen in Table 3K-1, of those deployed; 14 percent are less
than 20 years old, 42 percent are 20-24, 23 percent are 25-29, 13 percent are 30-34, and
8 percent are 35 or more years old. By ethnic origin, 59 percent are white, 28 percent are
black, and 12 percent are in the Other category of ethnic origin. By MOS group, 58
percent are in Combat, 20 percent in Maintenance, 2 percent in Administration, 13 percent
in Operations Support, and 6 percent in medical. Most (94 percent) are enlisted soldiers.

b. Living Environment

(1) Most of the respondents trained at Monterey (77 percent) and at Doha
(97 percent) and a few trained at Sante Fe (about 6 percent). The most frequently cited
“other” training location was Gibbs Range (about 10 percent). Most noted living in Doha
(about 98 percent) and half noted also living at Monterey. Few (about 2 percent) noted
living in Sante Fe. In “other” living sites, KKMC (King Khalid Military City) and Gibbs
Range were noted. Tables 3K-4a, b, and ¢ show the percentages at each site by Ethnic
Origin, age group, and MOS group. Although these analyses are limited to respondents
who said they were in Kuwait more than 0 days, most (about 93 percent) were there from
90 to 1 19 days.

(2) When asked if the oil fire smoke was more or less severe than expected,

about one third reported less severe and two thirds reported more severe. When asked
the closest to the oil fires the respondents had been, overall 42 percent reported O-l mile
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and another 40 percent reported 2-10 miles (Tables 3K-4a. b, and c). Monterey is about
80 miles from the closest oil fires and Doha is about 30 miles from the closest fires.

Asked how close they had been to any of the ammunition dump explosions, 45
percent reported being within O-100 yards, and another 35 percent reported being within a
mile. Seven percent reported having been injured in an ammunition dump explosion-

(3) Most (74 percent) were billeted in open bay barracks, 23 percent in
other fixed building sites, a few in trailers or other temporary buildings (2 percent), private
billets (1 percent), and tents (less than 1 percent).

{4) Considering only those housed in open bays, 19 percent of White and
28 percent of Blacks and Others stated rooms as the worst part of deployment in Kuwait.
Although asked to mark only the worst of the choices, some respondents checked more
than one box. The analysis allows these multiple choices, and so the percentages add to
more than 100. Table 3K-5 shows that 24 percent noted their rooms as the worst part,
32 percent reported boredom, 23 percent pollution, 19 percent sandstorms, 19 percent
hours worked, 5 percent difficulty of work, and 3 percent native culture.

{5) Problems with being in Kuwait varied somewhat by age group (Table 3K-
5a). The oldest age group was least satisfied with quarters, pollution, and sandstorms.
The youngest group had the highest percentage reporting boredom. Flying insects was a
problem to about 40 percent in every age group. Snakes, scorpions. rats, and spiders
were not problematic to many in any age group.

(6) Almost half of the respondents indicated they did not get enough rest.
while in Kuwait. fewer White respondents (42 percent) than Black or Others (51 percent)
reported inadequate rest. Forty seven percent felt they had inadequate latrines.

(7) About 80 percent of the respondents did PT (physical training) daily.
About 42 percent spent fewer than 8 hours outdoors, 53 percent spent 8-15 hours
outdoors, and 6 percent reported spending more than 16 hours outdoors.

(8) Most respondents (99 percent) reported using bottled water for
drinking. Some got drinking water from water buffalos (8 percent), or ROWPUs (< 1
percent). Two percent reported drinking tap water. Most (94 percent) reported showering
daily. Only 8 percent reported the mess hall as their only food source (other than MREs);
70 percent reported 50-99 percent of food from the mess hall. Seventeen percent said
they never ate local food and 29 percent said they got half or more of their food (other
than MREs) from local sources. About 39 percent said they spent time on the “Love
Boat,” an A + R location, and 17 percent swam in the Gulf waters. Two thirds of the
respondents reported having consumed no alcohol while deployed in Kuwait; the others
drank only on the “Love Boat.”

c. Occupation

{1) When asked if duties in Kuwait were different from those in Germany,
almost half (46 percent) reported new duties. These included more work details, more
guard duty, longer work days (mean excluding responses less than 5 hours is 1 1.4 hours;
median of all is about 12 hours), longer work weeks, more driving, and more kitchen
patrol.
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(2) Only 2 percent reported wearing MQOPP other than in training. When
asked about difficulty while wearing MOPP, most remarked on how hot they were while
wearing it. A few remarked that the equipment was either too large or t00 small.

(3) About 8 percent reported working with chemicals. The most frequently
noted chemicals were:cleaning solutions, disinfectant, pesticides, POL products (petroleum
oil and lubricants), paint, and dry cleaning solvent. Also noted by two was smoke and
white phosphorus. Some noted unknown chemical exposures, such as “hazardous
chemicals from bays chemicals unknown” and “taking different chemicals to the dump
unknown.”

d. Smoking

(1) The only smoking question asked if respondents changed their smoking
habits while in Kuwait. About 13 percent reported smoking more (2 percent started, 5
percent started again, and 6 percent reported smoking more): six percent reported
smoking less (smoked less or quit); and 80 percent did not change their smoking habits
(same amount 28 percent; never smoked 53 percent). This percentage is slightly lower
than the 60 percent who called themselves nonsmokers in the first part of this KOF3
guestionnaire.

e. Health Related Questions

(1) Respondents were asked if. while in Kuwait, they had specified health
problems. In this analysis, both a check in the NO box and no check at all are considered
negative. The problems listed are breathing (48 percent), bowel movements (37 percent),
sleeping (36 percent), prolonged exercise (27 percent), vision (22 percent), concentration
(15 percent), digestion (13 percent), hearing (10 percent) and problems with urinating (5
percent) (Table 3K-6). This reporting was not different markedly by Ethnic Origin.
Prolonged exercise presented somewhat more difficulty to Whites than to Blacks.
Digestive and bowel problems were reported somewhat more frequently in respondents in
the Other ethnic origin group. By age, hearing and breathing problems were generally
reported more frequently with each increasing age group.

(2) Respondents were questioned about hospitalizations and times to sick
call (Tables 3K-~7a for Ethnic Origin, 3K-7b for age groups, and 3K-7¢ for MOS groups).
About five percent of the respondents reported having been hospitalized in Kuwait and two
percent back in Germany. These percentages do not differ markedly by Ethnic Origin, age
group, er MOS group. Almost 60 percent reported to sick call at least once in Kuwait.
The percentage was only half that (29 percent) back in Germany. Respondents in the
Other ethnic origin group reported going to sick call less than Whites and Blacks in Kuwait
but percentages are similar once the troops were back in Germany. A higher percentage
of older respondents reported to sick call in Kuwait but the difference is less marked back
in Germany. People in the medical MOS group reported to
sick call less than respondents in other MOS groups in Kuwait and in Germany, although
the difference is less marked in Germany. However, the time spent in Kuwait was longer
than the time spent in Germany at the time when the KOF3 questionnaire was
administered.

(3) Overall about 1 percent of these respondents got a new permanent

profile in Kuwait. The percentage reporting new profiles was smallest in the Other ethnic
origin group (5 percent) while the percentage was largest in the Black group (13 percent):
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There jg no trend by age group. By MOS group. fewer in the medical group reported new
profiles.

(4) About eight percent of respondents take regular medicines “now.” The
wording in the questionnaire implies this medicine use is while the troops are in Germany.
The medications include antibiotics, antiinflammatory agents, psychoactive medications,
antihypertensives, antacids, bronchodilators, cold and other over the counter preparations,
and others (INH, disuifiram, vitamins).

(5) Respondents were asked about cough before, during, and (four weeks)
after deployment in Kuwait (Table 3K-8). PreKuwait cough was reported by eight percent:
cough while in Kuwait was reported by 47 percent, and back in Germany by 32 percent.
This pattern of low pre, high during, and lower but above baseline cough is evident in all
Ethnic Origin groups, all age groups, and all MOS groups.

(6) Limiting responses to only those who said they did have cough in
Kuwait, Table 3K-8 shows that cough occurred at least first thing in the morning in almost
two thirds of the respondents and was productive in over half.

(7) A list of frequency of symptoms while in Kuwait and “normally” was
asked of these respondents. Table 3K-9a shows the responses by Ethnic Origin, 3K-9b,
by age group, and 3K-Sc¢ by MOS group. Fewer report coughing as a frequent problem
(every day or most days) in Kuwait on this symptom list than on the specific cough
guestion (22 percent compared to 47 percent). Cough is also not reported as often as a
frequent problem back in Germany (18 percent compared to 32 percent on the specific
guestion). Fatigue was also noted as a problem while in Kuwait. Fatigue was reported

more by the youngest by age group (Table 3K-9b) and among Maintenance workers (Table
3K-9¢).

(8) The youngest age group also reported more coughing most or every day.
This is the only age group where coughing is reported as often since returning to Germany
as it was in Kuwait. This also occurs among Administrators and Operation Support
personnel.

(9) Table 3K-10 compares each respondents Kuwait symptoms with
Germany symptoms. That is, each person’s response for, say, cough in Kuwait is
compared with his response to cough in Germany. If the responses are daily and daily,
most days and most days, occasionally and occasionally, or seldom or seldom, he is
reported in the “Same” column. Otherwise, responses are grouped into “the symptom
was more prevalent in Kuwait” or the symptom was more prevalent “normally.”  For all
the symptoms on the list, 53 to 89 percent are reported with the same frequency in
Kuwait and normally. For all symptoms, a higher percentage of respondents reported the
problem more frequently in Kuwait than normally. The differences are greatest for fatigue,
burning eyes, and eye irritation. Large differences also occur for breathing problems, nose
and -throat irritation, and skin rashes. The smallest difference is for hay fever or allergies.
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Table 3K-1

Number (and Percent) of KOF3 Respondents
Those Who Were vs Those Who Were Not Deployed to Kuwait

by Selected Characteristics

AGE GROUP DEPLOYED NOT DEPLOYED
<20 219 (13.9) 9 (8.9
20-24 666 (42.2) 45 (44.6)
25-29 357 (22.6) 25 (24.8)
30-34 206 (13.0) 17 (16.8)
35+ 132 ( 8.4) 5(5.0)
ETHNIC ORIGIN (13 with unknown ethnic origin)

White 929 (58.8) 54 (53.5)
Black 451 (28.5) 29 (28.7)
Other 188 {11.9) 17 (16.8)
MOS GROUP 123 Unclassified)

Combat 910 (57.6) 39 (38.6)
Maintenance 314 (19.9, 36 (35.6)
Administration 34( 2.2) 0 (0.0
Operations Support 205 (13.0) 16 (15.8)
Medical 96 { 6.1) 8 (7.9)
GRADE (9 with unknown grade)

Enlisted 1485 (94.0) 93 (92.1)
Commissioned Officers 83 ( 5.2) 5 ( 5.0)
Warrant Officers 5(0.3) 11.0)
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Number {and Percent) of KOF3 Respondents

Table 3K-2

Those Who Were vs Those Who Were Not Deployed to Kuwait
by Normal Occurrence of Symptom Weekly or More Often

SYMPTOM DEPLOYED NOT DEPLOYED
Lightheadedness 92 ( 5.8) 7(6.9)
Scratchy eyes 175 (11.1) 8 (7.9
Depression 185 (11.7) 12 (11.9)
Weakness/Fatigue 181 (11.5) 17 (16.8)
Rashes or Sores 41 ( 2.6) 3 (3.0
Numbness in fingers/toes. 97 { 6.1) 7 { 6.9)
Tremor of hands 63 ( 4.0) 6 ( 5.9)
Trouble urinating 1 3 (0.8) 0(0C.0)
Diarrhea 53 { 3.4) 3 (3.0
Burning eyes 113 { 7.2) 5(5.0)
Chest congestion 121 (7.71 8(7.9)
Respiratory irritation 76 ( 4.8) 9 (8.91
Allergies 65 (4.1) 8 (7.9)
Colds/Sore Throats 91 ( 5.8) 5 (5.0
Uncontrolled coughing 84 ( 5.3) 1(1.0)
Shortness of breath 126 ( 8.0) - 10 (9.9)
Wheezing 63 ( 4.0) 7 (6.9
Indigestion/Heartburn 145 (9.2) 7 (6.9)
Vomiting/Nausea 18 ( 1.1} 1 (1.0
Belly pain 58 { 3.71 3(3.0)
Constipation 29 ( 1.8) 2 (2.0)
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Number (and Percent) of KOF3 Respondents

Table 3K-3

Those Who Were vs Those Who Were Not Deployed to Kuwait

by REGULAR Trouble with Functions and

by Conditions EVER IDENTIFIED BY A DOCTOR

DEPLOYED NOT DEPLOYED

FUNCTIONS

Vision 223 (14.11 12 (11.9)
Breathing 152 ( 9.6) 14 (13.9)
Digestion 34 (2.2) 1 (1.0)
Urination 17 (1.1) 1 (1.0)
Concentration 137 (8.7} 4 (4.0)
Hearing 181 (11.5) 14 (13.9)
Prolonged Exercise 116 ( 7.3) 10 ( 9.9)
Bowel Movements 48 { 3.0) 3 (3.0
Sleeping 259 (16.4) 17 (16.8)
CONDITIONS

Asthma 74 ( 4.7) s (5.0}
Wheezing 48 ( 3.0) 6 (6.0
Tuberculosis 21 (1.3) 2{2.0)
Jaundice/Hepatitis 28 ( 1.8) 1 (1.0)
High Blood Pressure 99 ( 6.3) 4 (4.0)
Leukemia/Lymphoma/Cancer 3(0.2) 0 (0.0
Allergies 209 (13.2) 14 (13.9)
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Table 3K-4a
Number and (percent)
Residential Characteristics of Respondents While in Kuwait

by Ethnic Origin
KOF3 Respondents Who Had Been in Kuwait

ETHNIC ORIGIN

White Black Other Total
Training Site (maximum of 16 missing)
Monterey 759 (81.71 347 (76.9) 141 (75.0) 1257 (76.6)
Sante Fe 50 { 5.4) 31 ( 6.9) 11 ( 5.8) 92 ( 5.8)
Doha 913 (98.3) 428 (94.9) 183 (97.3) 1536 (97.2)
Other 295 (31.8) 98 (21.7) 53 (28.2) 448 (28.4)
Living Site (maximum of 10 missing)
Monterey 477 (51.4) 231 (51.2) 96 (51.1) 808 (51.1)
Sante Fe 15 ( 1.6) 5(1.1) 4 (2.11 24 ( 1.5)
Doha 920 (99.0) 440 (97.6) 184 (97.9) 1556 (98.5)
Other 156 (16.8) 77 (17.1) 36 (19.2) 272 (17.2)
Nearest Distance to Oil Fires (14 missing)
O-I mile 443 (47.7) 139 (30.8) 66 (35.11 652 (41.3)
2-10 miles 355 (38.2) 186 (41.2) 75 (39.9) 623 (39.4)
1 1-1 00 miles 119 (12.8) 99 (22.0) 37 (19.7) 255 (16.1)
> 100 miles 5 (0.5) 20 (4.41 10 { 5.3) 36 ( 2.3)
Severity of Smoke (29 missing)
More 616 (66.3) 295 (65.4). 123 (65.4) 1043 (66.0)
Less 299 (32.2) 144 (31.9) 63 (33.5) 508 (32.2)
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Table 3K-4b

Number (and percent)
Residential Characteristics of Respondents While in Kuwait

by Age Group

KOF3 Respondents Who Had Been in Kuwait

AGE GROUP

< 20 20-24 25-29 30-34 35+ Total
Training Site
Monterey 169 (77.2) 516 (77.5) 297 (83.2) 168 (81.6) 107 (B1.1) 1257 (76.6)
Sante Fe 10 (4.6) 37 ( 5.6) 21 ( 5.9) 16 (7.8) 8 (6.1) 92 ( 5.8)
Doha 214 (97.71 645 (96.8) 351 (98.3) 200 (97.1) 126 (95.4) 1536 (97.2)
Other 46 (21.01 179 (26.9) 118 (33.1) 70 (34.0) 35 (26.5) 448 (28.4)
Living Site
Monterey 109 (49.8) 345 (51.8) 194 (54.3) 96 (46.6) 64 (48.5) 808 (51.1)
Sante Fe 2{0.9) 11 (1.61 6 (1.7) 3{(1.5) 2{1.5) 24 ( 1.5)
Doha 217 (99.1) 655 (98.4) 352 {98.6) 203 (98.5) 129 (97.7) 1556 (98.5)
Other 33 (15.1) 97 (14.6) 73 (20.4) 48 (23.3) 21 (15.9) 272 (17.2)
Nearest Distance to Oil Fires
O-I mile 94 (42.9) 263 (39.5) 148 (41.5) 92 (44.7) 55 (41.7) 652 (41.3)
2-1 0 miles 80 (36.5) 268 (40.2) 146 (40.9) 78 (37.91 51 (38.6) 623 (39.4)
1 1-100 38 (17.4) 109 (16.4) 54 (15.1) 31 (15.0) 23 (17.4) 255 (16.1)
miles 4 ( 1.8) 19 ( 2.8) 7 ( 2.0) 4 (1.9 2 (1.5) 36 { 2.3)
> 100 miles
Severity of Smoke
More 155 (70.8) 423 (63.5) 230 (64.41 146 (70.9) 89 (67.4) 1043 (66.01
Less 63 (28.8) 230 (34.5) 116 (32.5) 58 (28.2) 41 (31.7) 508 (32.2)
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Table 3K-4¢

Number {and percent)
Residential Characteristics of Respondents While in Kuwait

by MOS Group

KOF3 Respondents Who Had Been in Kuwait

MOS GROUP
Combat Maint Admin OP Sup Medical Total

Training Site

Monterey 767 (84.3) 221 (70.4} 26 { 76.5) 149 (72.7) 81 (84.4) 1257 (76.6)
Sante Fe 58 (6.41 16 (5.11 0 (0.0 10 ( 4.9) 7(7.3) 92 { 5.8)
Doha 894 (98.2) 303 (96.5) 34 (100.0) 194 (94.6) 92 (95.8) 1536 (97.2)
Other 274 (30.1) 86 (27.4) 7 ( 20.6) 53 (25.8) 21 (21.9) 448 (28.4)
Living Site

Monterey 527 (57.9) 146 (46.5) 13 (38.2) 63 (30.7) 54 (56.2) 808 (51.1)
Sante Fe 14 { 1.5, 6 (1.9) 0 { 0.0 2{1.0) 2(21) 24 ( 1.5)
Doha 902 (99.1) 310 (98.7) 33 (97.1) 198 (96.61 93 (96.9) 1556 (98.5)
Other 164 (18.0) 55 (17.5) 5 (14.7) 27 (13.21 17 (17.7) 272 (17.2)
- Nearest Distance to Oil Fires

O- mile 380 (41.8) 134 (42.7) 12 (35.3) 75 (36.6) 44 (45.8) 652 (41.3)
2- 10 miles 359 (39.4) 130 (41.4) 12 (35.3) 75 (36.6) 37 (38.5) 623 (39.4)
1 1-100 145 (15.9) 42 (1341 9 (26.5) 42 (20.5) 14 (14.6) 255 (16.1)
miles 17 ( 1.9) 6 (1.9 1(29) 11 (5.4) 0 (0.0) 36 ( 2.3)
> 100 miles

Severity of Smoke

More 582 (64.0) 225 (71.7) 22 (64.7) 142 (69.3) 60 (62.5) 1043 (66.0)
Less 310 (34.1) 83 {26.4) 12 (35.3) 62 (30.2) 32 (33.3) 508 (32.2)
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Table 3K-5

Number (and percent) by Age Group
Worst Part of Deployment and Significant Problems in Kuwait
KOF3 Respondents Who Had Been in Kuwait

AGE GROUP

<20 20-24 25-29 30-34 35+ Total
Worst part of deployment
Inadequate quarters 50 (22.8) 159 (23.9) 77 (21.6) 54 (26.2) 37 (28.0) 377 (23.9)
Boredom 90 (41. 1) 208 (31.2)115 (32.2) 66 (32.0) 30 (22.7) 509 (32.2)
Pollution 38 (1 7.4) 133 (20.0) 93 (26.2) 54 (26.2) 40 (30.3) 358 (26.7)
Sand Storms 41 (18.7) 117 (17.6) 71 (19.9) 42 (20.4) 33 (25.01 309 (19.6)
Native Culture 11 (5.0) 19(2.8) 11 (3.1) 4(1.9) 4(3.00 49(3.1)
Difficulty of Work 16 (7.3) 28 ( 4.2) 16 (45 9(44) 4(3.0) 73(4.56)
Hours of Work 42 (19.2) 125 (18.8) 72 (20.2) 44 (21.4) 24 (18.2) 307 (19.4)
Problems in Kuwait
Heat exhaustion/stroke 34 (15.5) 92 (13.8) 36 (10.1) 34 (16.5) 10 { 7.6) 206 (13.0)
Snakes 0(0.00 8(12 3(08 5(24) 0(0.0) 16(1.0)
Scorpions 01(0.0) 8(12) 4(11) 5(24) 0(0.0) 17¢(1.1)
Rats, rodents 9(4.1) 35 (5.3) 21(%5.9) 13(6.3) 2 (15 80(5.1)
Flying insects 84 (36.4) 247 (41.10155 (43.4) 74 (35.9) 47 (35.6) 634 (40.1)
Spiders 9 (4.1) 23(3.4) 11 (3.11 4(1.9) 1(0.8) 48(3.0)
Sunburn 31 (14.2) 84 (12.6) 51 (14.3) 22 (10.7) 13 ( 9.8) 201 (12.7)
Other problems
Inadequate rest 107 (48.9) 303 (45.5)157 (44.0) 86 (41.8) 58.(43.9) 711 (45.0)
Inadequate latrines 93 (42.5) 316 (47.4)176 (49.3) 98 (47.6) 62 (47.0) 745 (47.2)
Total 219 666 357 206 132 1580

Missing considered negative.
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Table 3K-6

Trouble with Selected Health Symptoms While In Kuwait
Number (and Percent) of KOF3 Respondents Who Had Been in Kuwait
by Ethnic Origin, Age Group, and MOS Group

ETHNIC ORIGIN (12 unknown)

SYMPTOMS White Black Other Total
Vision 187 (20.1) 114 (25.3) 45 (23.9) 349 (22.1)
Hearing 114 (12.3) 32(7.1) 18 ( 9.6) 165 (10.4)
Breathing 441 (47.5) 220 (48.8) 97 (51.6) 764 (48.4)
Prolonged Exercise 279 (30.0) 97 {21.5) 48 (25.5) 428 (27.1)
Digestion 127 (13.7) 47 (10.4) 31 (16.5) 209 (13.2)
Bowel Movements 352 (37.9) 172 (38.1) 51 (27.1) 582 (36.8)
Urination 38 {4.1) 27 (6.0) 10 ( 5.3) 77 { 4.9)
Concentration 142 (15.3) 64 (14.2) 29 (15.4) 239 (15.1)
Sleeping 337 (36.3) 162 (35.9) 66 (35.1, 572 (36.2)
Total 929 451 188 1580
AGE GROUP
< 20 20-24 25-29 30-34 35+
Vision 42 (19.21 139 82 (23.0) 55 (26.71 31 (23.5)
Hearing 12 ( 5.5) (20.9) 40 (11.2) 24 (117) 23 (17.4)
Breathing 89 (40.6) 66 ( 9.91 176 123 77 (58.3)
Prolonged Exercise 59 (26.9) 299 (49.31 (59.7) 46 (35.8)
Digestion 28 (12.8) (44.91 90 (25.2) 72 (35.0) 10(7.61
Bowel Movements 69 (31.5) 161 55 (15.4) 32 (15.5) 52 (39.41
Urination 10 ( 4.6) (24.2) 143 ‘99 (48.1) 4 (3.0)
Concentration 48 (21.91 84 (12.6) (40.1) 16 ( 7.8) 8 (6.1)
Sleeping 74 (33.8) 219 22 { 6.2) 31 {15.0) 41 (31.1)
(32.9) 43 112.0) 91 (44.2)
25 ( 3.8) 129
109 (36.1)
(16.4)
237
(35.6)
Total 219 666 357 206 132
MOS GROUP
Combat Maint Admin OP Sup Medical
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Vision 197 (21.6) 81 (25.8) 5 (14.7) 43 (21.0) 20 (20.8)
Hearing 91 (10.0) 40 (12.7) 2 (5091 17 ( 8.3) 12 (12.5)
Breathing 429 (47.1) 164 (52.2) 20 (58.8) 95 (46.3) 44 (45.8)
Prolonged Exercise 237 (26.0) 95 (30.21 13 (38.2) 51 (24.9) 25 {26.0)
Digestion 128 (14.1) 39 (12.4) 6 (17.6) 21 (10.2) 10 (10.4)
Bowel Movements 360 {39.6) 108 (34.4) 6 (17.6) 68 (33.2) 33 (34.4)
Urination 46 (5.1) 14 (4.5) 1 (2.9) 13 (6.3) 3 (3.1)
Concentration 148 (16.3) 51 (16.2) 5 (14.7) 19 (9.3) 14(14.6)
Sleeping 331 (36.4) 127 (40.4) 8 (23.5) 68 (33.2) 31 (32.3)
Total 910 314 34 205 96
Missing considered negative.
Table 3K-7a
Health Questions
KOF3 Respondents Who Had Been in Kuwait
Number (and percent) By Ethnic Origin
ETHNIC ORIGIN
White Black Other Total
Hospitalized in Kuwait (about 12 weeksi8 missing)
47 { 5.1) 14 ( 3.11 15 ( 8.0) 76 (4.8)
Hospitalized after Return to Germany {4 weeks)9 missing)
18 ( 1.9) 8 (1.8) 2(1.1) 28 ( 1.8}
Sick Call in Kuwait (about 12 weeks}(14 missing)
566 (60.91 263 (58.3) 58 (30.9) 934 (59.1)
Sick Call after Return to Germany {4 weeks)(19 missing)
268 (28.8) 135 (29.9) 45 (23.91 450 (28.5)
New Profile since Kuwait (13 missing}
99 (10.7) 60 (13.3) 9 ( 4.8) 169 (10.7)
Regular Medication Now (133 missing)
73 (791 39 ( 8.6) 15 ( 8.0) 129 { 8.2)

Missing considered negative




Table 3K-7b
Health Questions

KOF3 Respondents Who Had Been in Kuwait

Number (and percent) by Age Group

AGE GROUP
<20 20-24 25-29 30-34 35+ Total
Hospitalized in Kuwait (about 12 weeks}(8 no responsel
11 (5.0) 30 (4.5) 17 (4.8) 8 (3.9) 10 (7.6) 76 ( 4.8)
Hospitalized after Return to Germany (4 weeks){3 no response)
1(0.5) 13 (2.0} 9 (2.5) 3(1.5) 2(1.5) 28(1.81
Sick Callin Kuwait (about 12 weeks}{14 no responsel
114 (52.1) 377 (56.6) 224 (62.7) 137 (66.5) 82 (62.1) 934 (59.1)
Sick Call after Return to Germany (4 weeks}(19 no response)
67 (30.6) 199 (29.9) 85 (23.8) 53 (25.7) 46 (34.8) 450 (28.5)
New Profile since Kuwait {13 no response)
21{9.6y 87 (13.1) 32 (3.0) 17 (8.2) 12 (9.1) 169 (10.7)
Regular Medication Now (133 no response)
11 (5.0) 51 (7.7) -30(8.4) 15 (7.3) 22 (16.7) 129 ( 8.2)
Total 219 666 357 206 132 1580

No response considered negative.
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Table 3K-7c¢
Health Questions
KOF3 Respondents Who Had Been in Kuwait
Number (and percent) by MOS Group

MOS GROUP
Combat Maint Admin OP Sup Medical Total
Hospitalized in Kuwait {about 12 weeks)
44 ( 4.8) 15 (4.8) 2(59) 13(63) 21(2.1) 76 ( 4.8)
Hospitalized after Return to Germany (about 4 weeks)
19 ( 2.1) 3(1.6) 0(0.0) 3{(1.5) 1{1.0) 28 (1.8)
Sick Call in Kuwait (about 12 weeks)
532 (58.5) 197 (62.7) 21 (61.8) 130 (63.4) 43 (44.8) 934 (59.1)
Sick Call after Return to Germany (about 12 weeks)
272 (29.9) 90 (28.71 8 (23-S) 56 (27.3) 22 (22.91 450 {28.5)
New Profile since Kuwait
100 (11.0) 37 (11.8) 4 (11.8) 21 (10.2) 6(6.2) 169 (10.7)
Regular Medication Now (implies on return to Germany)
67 (7.4 34 (10.8) 3(88) 16(7.8) 5(52) 129 (8.2
Total 910 314 3 4 2095 96 1580

No response considered negative.
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Table 3K-8

Cough Before, During. and After Deployment to Kuwait
Number (and percent) by Ethnic Origin, Age Group, and MOS Group
KOF3 Respondents Who Had Been in Kuwait

ETHNIC ORIGIN

White Black Other Total
Before Kuwait 96 (10.3) 24 ( 5.3) 10 ( 5.3) 131( 8.3)
In Kuwait 479 (5 1.6) 182  (40.4) 71 (37.8) 738 (46.7)
Since Kuwait 344 (37.0) 11 | (24.6) 48 (25.5) 506 (32.0)
If Cough in Kuwait
First in A.M. 333 (69.5) 107 (58.8) 44 (62.0) 486 165.9)
Productive 288 (60.1) 80 (44.0) 36 (50.7) 405 (54.9)
AGE GROUP
<20 20-24 25-29 30-34 35+
Before Kuwait 16 ( 7.3) 50 ( 751 34 ( 9.9 12 ( 5.8) 19 (14.4)
In Kuwait 96 (40.8) 305 171 96 (46.6) 70 {53.0)
(45.8) {47.9)
Since Kuwait 81 {37.0) 211 102 68 (33.0) 44 {33.3)
(31.7) (28.86)
If Cough in Kuwait
First in A.M. 56 (58.3) 205 110 67 (69.8) 48 (68.6)
Productive 51 (53.1) (67.2) (64.3) 54 (56.2) 36 (51.4)
174 90  (52.6)
{57.0)
MOS GROUP
Combat Maint Admin Qp Sup Medical
Before Kuwait 71 ( 7.8) 30 ( 9.6) 3 ( 8.8) 14 { 6.8) [l (11.5)
In Kuwait 428 (47.0) 158 20 (58.8) 84 (41.0) 36 (37.5)
(50.3)
Since Kuwait 297 (32.6) 110 13 (38.2) 52 (25.4) 26 (27.1)
(35.0)
If Cough in Kuwait
First in A.M. 291 (68.0) 106 14 (70.0) 46 (54.8) 22 (61.1)
Productive 249 (58.2) (67.1) 9 (45.0) 35 (41.7) 23 (63.9)
82 (51.9)
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Ng response considered negatve.
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Table 3K-9a
Number (and percent) of Symptoms Occurring Most or Every Day
in Kuwait and Since Returning to Germany
by KOF3 Respondents by Ethnic Origin

ETHNIC ORIGIN (excludes 12 with no Ethnic Origin)

SYMPTOMS White Black Other Total
In Kuwait

Coughing 269 (29.0) 57 (12.6) 29 (15.4) 355 (22.5)
Sore Throat 64 ( 6.9) 22 ( 4.9) 16 ( 8.5) 102 ( 6.5)
Cough phlegm 193 (20.8) 41 (9.11 20 {10.8) 255 (16.1,
Fatigue 232 (25.0) 104 (23.1) 36 (19.1) 375 (23.7)
Burning eyes 162 (17.4) 68 (15.1) 27 (14.4) 259 (16.4)
Eye irritation 163 (17.5) 73 (16.2) 30 (16.0) 270 (17.1)
ltching 88 ( 9.5) 51 (11.3) 18 (39.6) 160 (10.1)
Breathing 134 (14.4) 45 {(10.0) 28 (14.9) 207 (13.1)
Nose/throat irr 111 (11.9) 39 ( 8.6) 22 (11.7) 172 (10.9)
Wheezing 47 { 5.1) 11(24) 15 ( 8.01 73 ( 4.6)
Hay fever/Allergies 31 ( 3.3) [1(24) 8 (4.3) 52 { 3.3)
Skin rashes 87 ( 9.4) 39 { 8.6) 22 (11.7) 151 ( 9.6)
Since returning to Germany

Coughing 199 (21.4) 53 (11.8) 27 (14.4) 280 (17.7)
Sore Throat 48 ( 5.21 19 ( 4.2) 13 ( 6.9) 81 ( 5.1)
Cough phlegm 15.2(16.4) 42 ( 9.3) 18 ( 9.6) 214 (13.5)
Fatigue 60 ( 6.5) 42 ( 9.3) 15 ( 8.0) 117 ( 7.4)
Burning eyes 32 ( 3.4) 20 ( 4.4) 8 (4.3) 63 ( 4.0)
Eye irritation 43 ( 4.6) 22 ( 4.9) 10 ( 5.3) 78 ( 4.9)
ltching 67 ( 7.2) 41 (9.1) 21 {(11.2) 132 { 8.4)
Breathing 46 ( 5.0) 21 ( 4.7) 10 { 5.3) 78 { 4.9)
Nose/throat irr 51 ( 5.5) 12 ( 2.7) 13 ( 6.9) 78 ( 4.9)
Wheezing 34 ( 3.7) 9(2.0) 6 (3.2 49 ( 3.1)
Hay fever/Allergies 30 ( 3.2) 10 ( 2.2) 6 (3.2 48 ( 3.0
Skin rashes 18 ( 1.9) 16 ( 3.51 12 { 6.4) 48 ( 3.0)
Total 929 451 188 1580

No response considered negative.
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Table 3K-9b
Number (and percent) of Symptoms Occurring Most or Every Day
in Kuwait and Since Returning to Germany

by KOF3 Respondents by Age Group

AGE GROUP

SYMPTOMS <20 20-24 25-29 30-34 35+ Total
In Kuwait

Coughing 56 (25.61134 (20.1) 92 (25.81 43 (20.9) 30 (22.7) 355 (22.5)
Sore Throat 17 (7.8) 37 (5.6) 24(6.7) 16( 7.8) 8(6.1) 102 ({ 6.5)
Cough phlegm 38 (17.4108 (16.2) 56 (15.7) 29 (14.1) 24 (18.2) 255 (16.1)
Fatigue 70 (32.0n160 (24.0) 69 (19.3) 49 (23.8) 27 {20.5) 375 (23.7)
Burning eyes 35 (16.01 98 (14.7) 66 (18.5) 39 (18.9) 21 (15.9) 259 (16.4)
Eye irritation 35 (16.01109 (16.4) 68 (19.1, 39 (18.9) 19 (14.4) 270 (17.1)
ltching 29 (13.2) 55 { 8.3) 42 (11.8) 24 (11.6) 10 ( 7.6) 160 (10.1)
Breathing 35 (16.0) 79 (1 1.9) 43 (12.0) 30 (14.6) 20 {15.2) 207 (13.1)
Nose/throat irr 35 (16.0) 67 (10.1} 39 (10.9) 17 (8.2) 14 (10.6) 172 (10.9)
Wheezing 12 ( 5.5) 28 ( 4.2) 12 (3.4) 10 (4.8) 11 (8.3) 73 ( 4.6)
Hay fever/Allergies 9 ( 4.1} 20 ( 3.0) 11 ( 3.1) 8 ( 3.9) 4(3.0) 52(3.3)
Skin rashes 26 (11.9) 59 ( 8.9) 34(95)23(11.2) 9 (6.8) 151 { 9.6)
Since returning to Germany

Coughing 57 (26.01114 (17.1) 59 {16.5) 25 (12.1} 25 (18.9) 280 (17.7)
Sore Throat 22 (10.0) 35 (5.3) 13(3.6) 6 (209 5(38 811{5.1)
Cough phlegm 41 (18.7) 94 (14.11 43 (12.0) 19 (9.2) 17 (12.9) 214 (13.5)
Fatigue 25 (11.4) 38 {5.7) 23(6.4) 19(9.2) 12 (9.1) 117 (7.4)
Burning eyes 5(23) 17 ( 26) 25(7.0) 12(58) 4(3.0) 63 (4.0
Eye irritation 7 (32) 23 (34 30 (8.4) 12 { 5.8) 6 (46) 78 (4.9
ltching 14 { 6.4) 52 (7.8) 281(7.8) 23(11.2) 15 (11.4) 132 (8.4)
Breathing 17 (7.8) 24 (36) 15(4.2) 11(5.3) 11(8.3) 78 ( 4.9)
Nose/throat irr 22 (10.0) 30 (451 10 ( 2.8) 10 ( 4.8) 6 {46) 78 (4.9
Wheezing 8(3.6) 201(3.00 7(2.00 51{24) 9(6.8) 49 (3.1)
Hay fever/Allergies 6 ( 2.7) 18 ( 2.7) 9 (25 7 1(3.4) 8 {6.1) 48 (3.0
Skin rashes 6 (2.7) 17 ( 2.6) 7(2.0) 12 (5.8) 6 {46) 48 ( 3.0)
Total 219 666 357 206 132 1580
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by KOF3 Respondents by MOS Group

Table 3K-9c¢
Number (and percent) of Symptoms Occurring Most or Every Day
in Kuwait and Since Returning to Germany

MOS Group (excludes 21 unclassified)

SYMPTOMS Combat Maint Admin OP Sup Medical Total
In Kuwait

Coughing 213 (23.4) 85 (27.1) 5(14.7) 27 (13.2) 18 (18.8) 355 (22.5)
Sore Throat 61 ( 6.7) 19 ( 6.0} 2(59) 13(6.3) 6 (6.2) 102 { 6.5)
Cough phlegm 163 (17.9) 54 (17.2) 3(8.8) 15(7.3) 16 (16.7) 255 (16.1)
Fatigue 204 (22.4) 92 (29.3) 9 (26.5) 43 (21.0) 21 (21.9) 375 (23.7)
Burning eyes 130 (14.3) 73 (23.2) 2(5.9) 43(21.0) 7 (7.3) 259 (16.4)
Eye irritation 140 (15.4) 73 (23.2) 1 (2.9) 39 (19.0) 12(12.5) 270 (17.1)
Itching 81 (8.9) 43 (13.71 2(5.9) 24(117) 9 (9.4) 160 (10.1)
Breathing 11 1 (12.2) 54 (17.2) 6 (17.6) 21 (10.2) 11 (11.5) 207 (13.1)
Nose/throat irr 104 (11.4) 36 (11.8) 2 (5.9) 19(9.31 9(9.4) 172 {(10.9)
Wheezing 42 (4.6) 20 ( 6.4) 1(29) 3(1.5) 5(5.2) 73(4.6)
t-lay fever/Allergies 29 ( 3.2) 11 ( 35) 01(0.01 10 ¢( 4.9) 2{(21) 52(331
Skin rashes 79 (8.7) 32 (10.2) 3 (8.8) 25 (12.2) 9(9.4) 151 ( 9.6)
Since returning to Germany

Coughing 165 (18.1) 61 (19.4) 5 (14.7) 27 (13.21 17 (17.7) 280 (17.71
Sore Throat 47 (5.2) 14(451 2(59) 12(5.8) 6 (6.2) 81 (5.1)
Cough phlegm 131 (14.4) 45 (14.3) 4 (11.8) 17 1(8.3) 15 (15.6) 214 (13.5)
Fatigue 67 (74) 27 (861 3(8.8) 11 (5.4) 8 (8.3) 117 ( 7.4)
Burning eyes 30 (3.3) 14(4.5) 0{(0.0)0 12(5.8) 3 (3.1) 631(4.0)
Eye irritation 39 (43) 18(57) 0(0.0) 141(6.8) 3 (3.1) 78 (4.9
Itching 84(9.2) 17(54) 21(59) 18 (8.8) 9 (9.4) 132 ( 8.4)
Breathing 37 (4.1) 22(7.00 2(5.8) 11 (5.4) 4(42) 781{4.9)
Nose/throat irr 44 (4.8) 17(54) 2(5.9) 8 ( 3.9) 6(6.2) 781(4.9)
Wheezing 28 ( 3.1) 14 (4.5) 0{(0.0) 2 (1.0) 4 (42) 49(3.1)
Hay fever/Allergies 25 ( 2.8) 10 ( 3.2) 0 1(0.0) 9 (4.4) 3 (3.1) 48 (3.0)
Skin rashes 27 (3.0) 6019 1(29) 11 (5.4) 3(3.1) 48 (3.0}
Total 910 314 34 205 96 1580
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Table 3K-10
Comparison of Symptoms: Kuwait vs Normally
(answered after return to Germany)
Number (and percent) KOF3 Respondents

RELATIVE FREQUENCY OF SYMPTOM

SYMPTOM More in Kuwait Same More Normally
Coughing 423 (27.6) 923 (680.2) 186 (12.1)
Sore Throat 289 (19.1) 1 0S89 (69.9) 168 (11.1)
Cough phlegm 285 (18.7) 1073 (70.5) 163 (10.7)
Fatigue 656 (43.0) 828 (54.3) 40 { 2.6)
Burning eyes 659 (43.3) 837 (55.0) 25 ( 1.6)
Eye irritation 673 (44.3) 816 (53.7) 30 ( 2.0}
ltching 370 (24.4) 962 (63.3) 187 (12.3)
Breathing 484 (31.8) 991 (65.0) 49 ( 3.2
Nose/throat 426 (28.0) 1016 (66.8) 78 (5.1)
irritation 181 (11.9) 1293 (85.3) 41 ( 2.7)
Wheezing 88 { 5.8) 1349 (89.0) 78 (5.1)
Hay fever/Allergies 379 (25.0) 1104 (72.7) 35{ 2.3)

Skin rashes

Note: Table excludes from percentages missing from either question. The number missing varies from 48

to 65 (3.0% to 4.1 %)
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7. COMPARISONS
a. Introduction

(1) Two kinds of comparisons were made using KOF1 and KOF3. In one
comparison, the population percent of respondents reporting various symptoms were
compared. Although demographically the respondents were quite similar, still, the people
in these comparisons are not all the same. The second kind of comparison was made
using the same Soldier’'s responses to similar questions at or about two different times. By
comparing each respondent’s two answers (at a three month interval for 1054
respondents of both KOF1 and KOF3. and at the same time for two different time periods
for 1580 respondents of KOF3) it was possible to determine how many individuals
reported a higher degree of discomfort for given symptoms at one time compared to
another.

{2} This section also includes a comparison of symptoms by nearest
proximity to a burning oil well. Regression models are then shown for symptoms in
Kuwait and back in Germany.

b. Comparisons of Population Positive Responses

(1) Table C-I shows a comparison of specific smoking characteristics
among respondents of the three questionnaires. Although the people are not all the same
in the three questionnaires, the percent of people reporting various characteristics are
remarkably similar. In KOF 1 and KOF3 45 to 47 percent of individuals reported having
smoked at least 20 packs of cigarettes in their lifetime and 37 percent smoked at least one
cigarette a day for a year. Of KOF1 and KOF2 respondents, 37 to 39 percent reported
currently smoking cigarettes. The percent reporting inhaling ranges from 81 to 92
percent.

(2) Information about headache was requested on all three questionnaires.
Eighteen to 23 percent reported never having headaches. The percent reporting headache
“often” is 7 in KOF1, 22 in KOF2, and 12 in KOF3.

(3) Problems with a number of symptoms were asked in all three
questionnaires. These are shown on Table C-3. For every symptom, “regular” trouble
was reported more frequently in KOF3 than in KOF1. Additionally, more “problems while
in Kuwait” were reported in KOF3k than in KOF2. Some of the difference between KOF3k
and KOF2 responses might have happened because KOF2 was administered about a month
before the troops left Kuwait and so additional problems could have occurred in that time.

{4) Some symptoms were asked in different ways on the three
guestionnaires. Table C-4 shows an attempt to group similar questions. For those
guestions which requested how often a symptom occurred (such as: never, once or a few
times, about every week, or every 1-3 days), responses were considered positive for the
two most frequent categories: weekly or more often, or most or every day. Symptoms
reported as frequent problems among the questionnaires include hayfever or allergies,
asthma and/or wheezing, chronic bronchitis or emphysema, vomiting or nausea,
constipation, palpitations, and hand tremors. Symptoms reported more in Kuwait include
uncontrolled cough, diarrhea or bloating, lightheadedness or dizziness, trouble sleeping,
skin rashes or sores, weakness or fatigue, and depression.
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(5) Table C-5 shows the percentage of respondents with the specified
symptoms in Kuwait and back in Germany. Symptoms which occurred two fold or greater
in Kuwait include fatigue, burning eyes, eye irritation, trouble breathing, nose and throat
irritation, and skin rashes.

¢. Comparisons of Responses by the Same Respondents

(1) When the same individual's responses are compared in KOF1 and three
months later in KOF3, there is a high degree of similarity in the reporting (67-97 percent)
(Table C-6). That is, respondents who reported a high frequency of problems with a
particular symptom in KOF1 often reported a high level in KOF3. likewise, those who
reported a low frequency of problem in KOF1 tended to report a low frequency in KOF3.
Reporting more frequent trouble in KOF1 than KOF3 could be interpreted as a beneficial
result of having been in Kuwait or as inconsistency in reporting. If it is considered to be
inconsistency and if the level of inconsistency were the same in KOF1 and KOF3, then the
increase in frequency of reporting (a symptom’s “worsening” over time) would be a high
estimate of the actual “worsening.” Weakness and fatigue again appear as having been
problems in Kuwait. Cough, headache, and trouble urinating also were reported more
frequently in KOF3.

{2) Table C-7 shows additional symptoms in which the two responses of
the same persons were compared. Again, the level of agreement is fairly high (84-99
percent). The problem with urination is much less when compared in this question.
Although some problems are several fold larger, the differences between “worse in KOF1"
and “worse in KOF3" are small. These problems include digestion, bowel movements,
asthma or wheezing, high blood pressure, and frequent colds. Greater differences are seen
for problems with vision, breathing, concentration, hearing, prolonged exercise, and
sleeping. These comparisons give the same general picture as the population comparisons
between KOF1 and KOF3.

{3) The same kind of person-person comparison was made for respondents
who, on the same page of KOF3k answered the same series of questions with the same
choice of frequency. In these comparisons] the percent agreement from one time to the
other (Kuwait and Germany) for the same person is lower (54 to 89 percent). Symptoms
thar were reported “worse” in Kuwait include fatigue, burning eyes, and eye irritation.
Also “worse” but to a smaller degree were trouble breathing, skin rashes, nose and throat
irritation, wheezing, and cough. Especially cough and wheezing appear to have been more
of a problem in this type of analysis than with the comparisons of the whole groups.

d. Symptoms by Nearest Proximity to Oil Fires

{1) Although the questionnaire elicited no information about how many
times or how long a person was in proximity to a fire, positive responses to symptoms
were more frequent among people who were closer to an oil fire at some time (Table C-9).
For almost all of the symptoms queried, the highest percentage of positive responses
occurred in the people who were at some time within O- miles and became less as
closest distance increased (Table C-l 0).

(2) For each of the 12 symptoms on KOF3k for which frequency of
occurrence was requested while the soldiers were in Kuwait and back in Germany, a
number of variables were evaluated for effect in logistic regression models. The variables
tested include age (in years as a continuous variable). race (white versus nonwhite), MOS
group (a dummy variable with maintenance, administration, operations support. and
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medical compared to combat), nearest proximity to oil fires (dummy variable with 2-10,
11-100, and greater than 100 miles Compared to O-1 miles). inhaling when smoking,
current personal smoking. and the interaction terms of race and proximity to the oil fires,
race and MOS group, race and inhaling. and race and smoking. The outcome variable was
considered positive if the soldier checked every or most days for a symptom.

(3) After each of the variables was entered into a model with the intercept,
the variable with the smallest p value (less than 0.05) and the intercept were the new
model to test all remaining variables. This procedure was continued until none of the
remaining variables contributed significantly. In this way, the most parsimonious model
was selected. However, if the interaction term was most significant, the interaction term
and both the main effects were entered even if both main effects were not significant.
Odds ratios with ninety-five percent confidence limits were calculated.

(4) In spite of the trends of greater reporting of symptoms by people who
had at some time been nearer the fires, in the regression models for symptoms in Kuwait,
distance from the fire was an important variable only for sore throat, fatigue, burning eyes,
nose and throat irritation, rash and phlegm (Table C-I 7). In the models of symptoms in
Germany, distance from the oil fires remained important only for phlegm.

{5) Possibly of more importance was personal smoking and/or inhaling while
smoking. In Kuwait personal smoking was an important variable for coughing, phlegm,
and wheezing (Table C-12). Personal smoking remained an important variable for each of
these symptoms back in Germany and contributed significantly to the models for burning
eyes, eye irritation, trouble breathing, and nose and throat irritation in Germany.

(6) Odds ratios (OR) for cough in white current smokers (taking into account
the interaction between race and smoking) compared to nonwhite non-current smokers is
4.8 in Kuwait. In Germany the risk, adjusted for inhaling personal smoke, is 2.3. In
Germany, inhaling also contributed significantly to the model, and has an odds ratio of 2.3
when adjusted for race and current smoking status. Smoking in Kuwait led to a 2.4 fold
increase in reporting of phlegm after adjustment for race and distance to-the fires. The
interaction term did not contribute significantly to the model for phlegm in Kuwait or in
Germany. The risk of phlegm among smokers who inhale after returning to Germany,
adjusted for age and distance to the fires, was 3.4. In Germany smokers had an increased
risk for burning eyes (OR 1.8, 95 percent confidence interval 1.1-3.1), eye irritation (OR
1.7, CI 1.0-2.6). breathing problems (OR 2.1, Cl 1.3-3.4}, nose and throat irritation (OR
2.8, Cl 1.7-4.5) and wheezing (OR 3.0. Cl 1.6-5.6).

(7) ltch and hayfever in Kuwait were not significantly affected by any of the
variables tested (Table C-l 3). In Germany, age is of borderline significance for these two
symptoms with a modest increase in reporting of symptoms for each year of age.
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Table C-l

Percent of Respondents with Specified Smoking

Characteristics

KOF1, KOF2, KOF3

Question KOF1 KOF2 KOF3
> 20 pack in lifetime 45 : 47
At least 1 cig per day for a 37 . 37
year
Do you now smoke *
apipe | <1
a cigar 3 5
cigarettes 37 39
Change habit in Kuwait
more ¢ ¢ 13
less 6
same (includes nonsmokers) 80
If you smoke, do you inhale? 81 92 86

. question not asked
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Table C-2
Percent of Respondents with Headache
KOF1, KOF2 and KOF3

KOF1 KOF2 KOF3

Headache
Never 19 23 18
Mild/infrequent 59 60
Mild/often 6 10
Severefinfrequent 8 11
Severe/often | 2
No response 7 3
Once or a few times 81
Every week 14
Every 1-3 days 8
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Table C-3

Percent of Respondents with Symptoms
KOF1, KOF2, KOF3. KOF3k

KOF1 KOF2 KOF3 KOF3k
Regularly have Trouble in Regularly have Problems in

Symptoms trouble with Kuwait problems with Kuwait
Vision 9.2 10.4 14.0 22.1
Sleeping 4.9 22.0 16.4 36.2
Hearing 3.8 10.1 11.6 10.4
Breathing 3.3 22.8 9.9 48.4
Concentration 1.9 11.0 8.4 15.7
Prolonged exercise 1.7 9.0 7.5 271
Bowel movements 1.4 16.9 3.0 36.8
Digestion 1.2 5.4 2.1 13.2
Urination 0.4 2.8 11 4.9
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Percent of Respondents Reporting

Ta

ble C-4

Symptoms Before, During, and After Deployment to Kuwait

Before
KOF1

Kuwait
KOF2

Weekly or more often

Normally
KOF3

Kuwait
KOF3k

Germany
KOF3k

Most or every day

Respiratory Symptoms

Hayfever/allergy
Allergies

Frequent colds/sort throats
Sore throat
Uncontrolled cough
Coughing

Shortness of breath
Wheezing

Asthma
Asthmal/wheezing
Chronic
bronchitis/lemphysema

Gastrointestinal Symptoms

Indigestion/heartburn
Vomiting/nausea

Belly cramps/stomach pain
Constipation
Diarrhea/bloating

Cardiovascular Symptoms

Palpitations
High blood pressure

Other Symptoms

Nosebleeds
Lightheaded/dizzy
Trouble sleeping

Early awakening/insomnia
Skin rashes/sores
Numbl/tingling in fingers/toes
Weakness/fatigue

Fatigue

Joint pain

Tremor in hands
Depression

<1

B WWN

IN

4
1°

Nk R =N

211

10

ol

15

13
4
17

511
5 ’

Wrp =W

611

12

22

10

24

18

. question required yes/no answer.

P the yes responses.
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Table C-5

Percent of Respondents Reporting
Symptoms During and After Deployment o Kuwait

4 Weeks
In Kuwait After n_
Symptoms (K°F3k) Kuwait After
{KOF3k)
Coughing 22.5 17.7 1.3
Sore Throat 6.5 5.1 1.3
Cough phlegm 16.1 13.5 1.2
fatigue 23.7 7.4 3.2
Burning eyes 16.4 4.0 4.1
Eye irritation 17.1 4.9 3.5
Itching 10.1 a.4 1.2
Trouble Breathing 13.1 4.9 2.7
Nose/throat irritation 10.9 4.9 2.2
Wheezing 4.6 3.1 1.5
Hay fever/Allergies 3.3 3.0 11
Skin rashes 9.6 3.0 3.2
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Table C-6
Percent Agreement for Same Respondent in KOF1 vs KOF3
Response Choices: Yes/No and Levels of Choice

Same More 1 More 3 More3 NA/NR

Question Morel

YES/NO

Regularly take meds 96 2 2 l.o 2
Cough that lasts 3+ months 92 3 5 1.7 6
Often get colds or sore throat 80 10 10 1.0 5
Smoke > 20 packs in life 94 3 3 1.0 4
1 cig/day for a year 94 4 4 1.0 4
Inhale? 91 5 4 0.8 56
Usually cough in a.m. 84 6 9 15 5
Phlegm with cough 72 11 16 1.4 44

LEVELS OF CHOICE

Hayfever/allergy 83 7 9 1.3 6
Headache 67 12 22 1.8 9
Lightheaded/dizzy 90 5 5 1.0 11
Depression 88 10 2 0.2 11
Weakness/fatigue 91 2 7 3.5 11
Skin rash 93 4 3 0.8 11
Numbl/tingling 78 17 5 0.3 11
Tremors 94 3 3 1.0 11
Indigestion 88 5 6 1.2 17
Vomiting/nausea 97 3 1 0.3 19
Belly cramps 93 4 3 0.8 17
Trouble urinating yes vs 91 3 8 2.7 1
frequency

NA/NR Nat applicable or no response. Percents in Same. More 1, and More 3 EXCLUDE
nonresponses which range from 2 to 19 percent of respondents. Some KOF1 respondents did not
have time to complete the questionnaire. The high percentages for “inhale cigarette smoke* and
“phlegm with cough’ include ‘not applicable’ responses.

Questions not asked the same way in KOF1 and KQF3 and/or with differing choices for responses
have been matched as closely as possible.
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Table C-7
Percent Agreement for Same Respondent in KOF1 vs KOF3 .
Response Choices: Yes (no response if no) and Frequency of Occurrence

Same More 1 More 3 More3 NA/NR

YES/no response required Morel

Vision 86 4 10 2.5 0
Trouble breathing 89 2 9 4.5 0
Digestion 98 1 2 2.0 0
Urination 99 <1 | 1+ 0
Concentration 91 1 8 8.0 0
Hearing 90 1 9 9.0 0
Prolonged exercise 92 1 7 7.0 0
Bowel movements 97 1 2 2.0 0
Sleeping 84 2 14 7.0 0
Asthmal/wheezing 95 2 3 1.5 0
TB 99 <1 <1 1.0 0
Jaundice/hepatitis 99 <1 1 1+ 0
High blood pressure 96 1 3 3.0 0
Leukemia or cancer 99 <1 <1 1.0 0
HOW OFTEN? .
Hayfever/ailergy vs allergy 93 4 3 0.8 7
Often colds vs freq normally colds 94 2 4 2.0 6
Wheezing attacks vs MD says 94 4 2 0.5 5
wheeze

Questions not asked the same way in KOF1 and KOF3 and/or with differing choices for responses
have been matched as well as possible.




Table C-8

KOF3k Responses Made by the Same Person
Problems While in Kuwait and After Returning to Germany

% of Individuals who reported: Ratio
More Same in
Problem in Kuwait M o r e MoreK
. and Germany MoreG
Kuwait
Germany
Cough 28 60 12 2.3
Sore throat 19 70 11 1.7
. Coughing up phlegm 19 70 11 1.7
Fatigue 43 54 3 14.3
Burning eyes -43 55 2 21.5
Eye irritation 44 54 2 22.0
Itching 24 63 12 2.0
Trouble breathing 32 65 3 10.7
Nose/throat irritation 28 67 5 5.6
Wheezing 12 85 3 4.0
Hay fever/allergies 6 89 5 1.2
Skin rashes 25 73 2 12.5

Note: These Percentages INCLUDE nonresponses which accounted for less than

3% of respondents.
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Table C-9
Percent of Troops in Each Proximity to Oil Fire Group
Who Gave a Positive Response to Symptoms

Nearest Proximity to Oil Fire in Miles

0-1 2to 10 11 to 100 >100
SYMPTOM (Yes)
Breathing 53.8 > 47.4 > 40.0 > 38.9
Prolonged exercise 31.4 > 27.6 > 20.4 > 11.1
Bowels 40.6 > 38.4 > 27.4 > 19.4
Concentration 16.1 > 15.6 > 12.9 > 8.3
Sleep 38.3 > 36.3 > 32.6 > 27.8
Vision 22.1 24.9 > 17.6 > 13.9
Hearing 10.9 11.7 > 7.1 > 5.6
Urine 4.6 6.4 > 2.7 > 0.0
Digestion 15.8 > 13.5 > 7.4 8.3

SYMPTOMS, [Every or most days)

Sore throat 8.0 > 5.9 > 3.9 > 2.8
Phiegm . 19.0 > 16.5 > 9.4 > 2.8
Burning eyes 18.7 > 16.0 > 12.9 > 5.6
Eye irritation 18.7 > 17.0 > 14.9 > 8.3
Nose/throat irritation 12.9 > 11.1 > 5.9 > 5.6
Skin rash 11.7 > 8.5 > 7.4 > 2.8
Cough 24.2 = 24.2 > 15.7 > 8.3
Trouble breathing 13.8 14.3 > 10.2 > 2.8
Wheezing 3.5 5.9 > 4.7 > 2.8
Hayfever 2.4 4.2 > 3.5 > 2.8
Fatigue 24.1 26.6 16.5 19.4
Itch 9.7 10.6 11.4 2.8
Number of 652 623 255 36
respondents *

. Total of 1566 respondents excludes 14 with unknown proximity
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Table C-10
Percent of Positive Responses in Each Nearest Proximity to Oil Fire Group
by Symptoms

Nearest Proximity to Oil Fire in Miles

0-1 2to 10 11 to >100 No.
100

SYMPTOM (yes)

Breathing 46.1 > 38.7 > 13.4 > 1.8 762
Prolonged exercise 48.0 > 38.9 > 12.2 3 0.9 427
Digestion 49.3 > 40.2 3 91 > 1.4 209
Bowels 45.6 > 41.1 > 12.0 3 1.2 581
Concentration 44.1 > 40.8 > 13.9 > 1.3 238
Sleep 43.9 > 39.7 > 14.6 > 1.8 569
Vision 41.3 44 4 3 12.9 > 1.4 349
Hearing 43.3 45.5 > 11.0 > 1.2 164
Urine 39.0 51.9 > 9.1 > 0.0 77
SYMPTOMS (Every or most days)

Cough 44.9 > 42.9 3 11.4 > 0.9 352
Sore throat 52.0 > 37.0 3 10.0 > 1.0 100
Phlegm . 49.2 > 40.9 > 9.5 > 0.4 252
Burning eyes 47.5 > 38.9 > 12.8 > 0.8 257
Eye irritation 45.4 > 39.4 > 14.1 3 0.1 269
Trouble breathing 43.7 > 43.2 > 12.6 3 0.5 206
Nose/throat irritation 49.4 > 40.6 > 8.8 3 1.2 170
Skin rash 51.0 > 35.6 > 12.8 > 0.7 149
Fatigue 42.2 44 .6 > 11.3 > 1.9 372
Itch 39.6 41.5 > 18.2 3 0.6 159
Wheezing 31.5 50.7 > 16.4 > 1.4 73
Hayfever 30.8 50.0 > 17.3 > 1.9 52

® Excludes those with unknown proximuy to fire. Range =0-3 per symptom
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Odds Ratios and 95 Percent Confidence Intervals

Table C-1 1

Unconditional Logistic Regression with Symptom Every or Most Days:

Symptoms With Closest Distance to Oil Fire as Significant Variables in Models

Kuwait Germany
SYMPTOM SYMPTOM
Variable OR 95% ClI Variable OR 95% CI
SORE THROAT SORE THROAT
2-10 miles’ 0.7 0.46- Age 0.9 0-90-
1 1-1 00 miles 2 1.12 5 0.99
> 100 miles 0.4 0.23-
7 0.94
0.3 0.04-
2 2.42
FATIGUE FATIGUE
Age 0.9 0-96- Race 0.6 0.47-
2-10 miles 8 1.00 8 1.00
1 1-1 00 miles 11 0.88-
> 100 miles 4 1.47
0.6 0.42-
1 0.90
0.6 0.25
1 1.50
BURNING EYES BURNING EYES
2-10 miles 0.8 0.60- Smoke 1.8 1.08-
1 I-l 00 miles 1 1.09 3 3.10
> 100 miles 0.6 0.41-
Maintenance 3 0.96
Adminisfration 0.1 0-01-
op support 0 0.77
Medical 1.7 1.30-
9 2.48
0.3 0-09-
9 1.67
1.8 1.25-
5 2.75
0.4 0.20-
5 1.00
NOSE/THROAT NOSE/THROAT
2-10 miles 0.8 0.59- Inhale 2.7 1.72-
11-100 miles 4 1.18 9 4.54
> 100 miles 0.4 0.24-
2 0.74
0.4 0.10-
1 1.72
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RASH

2-1 0 miles

1 I-l 00 miles

> 100 miles
PHLEGM

Smoke

Race

2-10 miles

1 1-100 miles

> 100 miles

2.4

1.8

0.8

0.4

0.2

0-49-
1.04
0.34-
0.99
0-03-
1.60

1.83-
3.24
1.36-
2.58
0.62-
1.13
0.30-
0.78
0-03-
1.51

RASH
Race

PHLEGM
Age
Inhale
2-10 miles
1 1-100 miles
> 100 miles

MONMNONORWO®O

0.22-
0.71

0.94-
0.99
2.51-
4.70
0.52-
1.00
0.32-
0.84
0-02-
1.37

‘Nearest distance to oil fires
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Odds Ratios and 95 Percent Confidence Intervals

Table C-l 2

Unconditional Logistic Regression with Symptom Every or Most Days:
Symptoms With Personal Smoking or Inhaling as Significant Variables in Models

Kuwait Germany
SYMPTOM SYMPTOM
Variable OR Cl Variable OR Cl
COUGH COUGH
Race 2.08 1.43-3.02 Race 1.36 0.87-Z. 11
Smoke 1.88 1.18-3.00 Inhale 2.33 1.46-3.72
R.S" 1.23 0.71-2.14 Smoke 1.50 0.8 1-2.78
R.S" 1.14 0.63-2.06

PHLEGM PHLEGM

Smoke 2.43 1.83-3.24 Age 0.96 0-94-0.99
Race 1.87 1.36-2.58 Inhale 3.44 2.51-4.70
2-10 miles 0.84 0.62-1 .13 2-10 miles 0.72 0.52-1 .00
11-100 miles 0.49 0-30-0.78 11-1 00 miles 0.52 0.32-0.84
> 100 miles 0.20 0.03-1.51 > 100 miles 0.18 0.02-1 .37
BURNING EYES BURNING EYES

2-10 miles 081 0.60-1 .09 Smoke 1.83 1.08-3.10
11-100 miies 0.63  0-41-0.96

> 100 miles 0.10 0.01-0.77

Maintenance 1.79 1.30-2.48

Administration 0.39 0.09- .67

op Support 1.85 1.25-2.75

Medical 0.45 0.20-1 .Q0

EYE IRRITATION EYEIRRITITATION

Maintenance 1.63 1.18-2.24 Smoke 1.66 1.04-2.65
Administration 0.16 0.02-1 .22

Op support 1.40 0.94-2.08

Medical 0.77 0.41-1-45

BREATHING BREATHING

Race 1.30 0.85- .97 Smoke 2.10 1.31-3.37
Maintenance 1.20 0.60-24 1

Administration 1.90 0-52-6.96

Op Support 1.37 0.73-2.57

Medical 0.80 0.27-2.36

R.Maint’ 1.28 0O-57-2.88

R.Admin 0.72 0.12-4.42

R.Op Sup 0.32 0.10-1.00

R.Medical 1.32 0-34-5.18
NOSE/THROAT NOSE/THROAT

2-10 miles 0.84 0.59-1 .18 Inhale 2.79 1.72-4.54
11-100 miles 0.42 0.24-0.74

> 100 miles 0.41 0.10-1.72
WHEEZE WHERE

Race 0.62 0.40-1.73 Smoke 3.02 1.64-5.55
Inhale 0.48 0.58-3.11

Rl 1.72 0.60-4.95

‘Interaction terms
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Table C-13
Odds Ratios and 95 Percent Confidence Intervals
Unconditional Logistic Regression with Symptom Every or Most Days
Symptoms With Neither Distance to Fire Nor Personal Smoking in Models

Kuwait Germany

SYMPTOM SYMPTOM

Variable OR Cl Variable OR Cl
ITCH ITCH

Age 1.0 1.00-
3 1.06

HAYFEVER HAY FEVER
Age 1.0 1.00-
5 110
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Definition of MOS groups

The Questionnaires

KOF1
KOF2
KOF3 and KQOF3k

APPENDICES
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- PRE-DEPLOYMENT HEALTH ASSEqSSMENT Of U.S. ARMY PERSONNEL

The information you enter on this form Will be used to assess the preventive health, needs of seldiers
deploying to tha Middle East, and will be kept confidential, in accordance with the Privacy Act of 1974.

(1) Last NAME (13) What is your M.0.5.?
(2) First NAME (14) What was your
previous M.Q.5.?
(3) SSN
Check here if you have only
(4) GRADE worked in one M.0.S.-—
(5) UNIT
(15) What kind of work do you presently do?

(6) SEX: Female

Male
(1) ETHNIC GROUP (16) How many years have you

worked in this job?
White, not of Hispanic oigin

Black, not of Hispanic origin (17) If you have worked in any of the
following kinds of workplace over the last 5
Hispanic years, indicate how long you worked there.
American IndiarvAlaskan Native No. years
Asian Large farm
Other (pleasespecify) Mine
Quarry : -
(10) DATE OF BIRTH
{Month/Day/Year) Foundry
(11)PLACE OF BIRTH Pottery

(State or Country) .
cotton, fl@ax or hemp mill

(72) Have you lived in a large city or industrial

area for a year or longer? (18) How many times in the last 10 years

have you been admitted to the hospital?

Yes No

If yes please name the cities below: None Once Twice More

(19) Do you have any permanent

profiles?
Yes No
(20) Do you regularly take any
medicines?
Yes No

AEHA Form 298 -~ R, 7 Aug 91. (Temporary { HSH B-MO - 0)  Previous editions obsolete
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21) How many times have you reported
to sick call in the last 6 months?

None 1-2 3-4 More

22) If you regularly have trouble with any of
he body functions listed below, place a
heck next to the function(s).
_____ Vision
_____Hearing
_____ Breathing
____ Prolonged exercise
Digestion
m o Bowelm e n t s
Urination
Sleeping
Concentrating
23) If you have ever been told by a doctor
hat you had any of the following conditions
slace a check next to the condition.
Asthma or wheezing
Chronic bronchitis or emphysema
Tuberculosis
Jaundice (or hepatitis)
High blood pressure
Leukemia, lymphoma or cancer
(24) Do you have a cough which lasts

for 3 months or more out of the
year?

(25) Do you often get colds or sore throat ?

Yes No

26) Do you usually have a cough when
you first get up in the morning?

Yes No

27) Do you usually bring up phlegm
from your chest when you cough?

Do not have
a cough

Yes No

28) Have you smoked more than 20
packs of cigarettes in your life?

Yes No

'29) Have you ever smoked at least one
cigarette a day for a year?

Yes NO

'30) Have you usually inhaled when
smoking cigarettes?

Yes No Never
- - smoked

(31) Do you pow smoke:

a pipe?
Yes No

gigars?
Yes No

cigarettes?
Yes No

(32) In the last 5 years have you had any
attacks of wheezing?

Yes N 0
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(33) How often do you experience hay fever or allergy symptoms?

Never,
or less than
twice a year

Every
1-3
months

Every
1-3
weeks

(34) If you have had a job during the last 5 years where you were exposed to any of the
substances listed below, please write down the kind of job and check off how severe the

exposure was.

Exposure Type of job

Dusts

Gases or fumes

Smoke

Asbestos _

If you have never worked around any of these please check here—s

How bad was the exposure?:

mild

moderate

(35) How often do you suffer each of the symptom listed below?

Never,
or less than
twice a year
Nosebleeds
Palpitations
Indigestion

or heartburn

Vomiting
or nausea

Belly cramps
or stomach pain

Every
1-3
months

Every
1-3
week5

(36) How often do you experience indigestion or heartburn?

Never,
or less than
twice a year

SSN

Every
1-3
months
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severe

Every
1-3
days

Every
1-3
days
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(37) Are you frequently constipated?

NO

(38) Have you had diarhea or bloating that lasted more than 2 days in the last month?

Yes
(39) If you get headaches, how often and severe are they?
i never Mild and Mid Severe
get infrequent but but
headaches often infrequent

(40) Do you ever experience lightheadedness or diiiness?

No. never Yes,every Yes. every
or less than 1-3 -3
twice a year months weeks

(41) How often do you have trouble sleeping?

Never, Every Every
or less than 1-3 -3
twice a year months weeks

No

Severe
and
often

Yes, every
[-3
days

Every
1-3
days

(42) Have you experienced unexplained weakness or fatigue during the last 6 months?

Yes
(43) Do you get skin rashes or sores easily?
No Yes,every Yes, every
1-3 -3
months weeks

NO

Yes, every
-3
days

(44) Have you experienced unexplained tremors or shakiness during the last 6 months?

Yes

NO

(45) If you get numbness or tingling in the fingers or toes, how often does it occur?

| never get Less than Every Every
numbness twice a year 13 1-3
or tingling months weeks

F-2-130
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(46) Have you felt depressed at any time during the last 6 months?

Yes No

(47) Has a doctor ever told you that you have nasal polyps?

Yes No
(46) Which of the following statements best describes how you felt about comng to Kuwait?
(Choose one)
This will be the experience of a lifetime.
I am not complaining. It's pan of being a soldier.
I am a little nervous about not knowing what to expect.
! don't want to leave my family or friends for that long.

| would rather not go.

(49) Check one or two of the following that most concerned you about going to Kuwai.

The heat Being in an Arab country
Lack of logistical support The military threat

Dust storms and sandstorms Unexploded ordnance

Air_pollution from the oil fires None of.these things worries me

{(50) If you have any health problems or special concerns that were not addressed in this
guestionnaire, please comment below.

| have been briefed on the nature and purpose of the Kuwait deployment medical surveillance
program and | have answered all of the questions in this form to the best of my knowtedge.

SSN

Slgnature Date
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QUESTIONNAIRE TO ASSIST
INTERPRETATION OF BLOOD TESTS
FOR AIR POLLUTION EXPOSURE

The infarmation you anter on this form will be used to assaess the preventive health needs of soldiers
deploying to the Middle East, and will ba kept confidential, in accordance with the Privacy Act of 1974,

Name | rank SSN

(1) Have you ever received X-ray therapy (like radiation or cobalt) as a treatment?
yes o

If “yes’ then what was it for? (Please check.)

Thymus Thyroid
Tonsils Acnhe
Cancer Other

(2) How many diagnostic X-rays (like a ¢hest X-ray or a dental X-ray) have you received?

About in my lifetime.
#

M a -inthe last year.
#

About in the last month.
#

(3) Please list all medications you are now taking and/or have taken in the last 3 months.
(Include vitamins, aspirin, Tylenol, Motrin and oral contraceptives. )

How often do you now take it? (Check space):

No -2 1-2 1or more
Name of longer times / times / tin-es/
medication why taking taking month week day
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M!D-DEPLOYMENT HEALTH ASZZSSMENT &r

-

US‘\}'\E*"“'?, pr BQ""NE‘

The informanen you entar on this torm -wi

! s.. keot con! u::emlal ir. S=ooruance with the Frvzs
deg'ov'nﬂ 10 1ne Mldd -] 2:4_ anc wil " be 0 —

- Aco‘ 874,

(19 LAST NAME

(2) FIRST NAME

[12) 1 i vou have hsd
fay 0f the bodv functions listed
below sincs arriving in Kuwait,

trouble with

(3) SOC SEC NO.

() GRADE ____ (5) UNIT
(5) What is your M.0.S.?

(6) What kind of work do YOU
orzsently d o ?

You

Y es

10spital. sincs arriving i

YTes

(9) Do you

(7) Is this a chzage from the work
were doing in Germany?

'8) Have you besn admitted Lo a

n Kuwazit?

- have any new profiles?

Yes

(10) Arc you taking any

No

. medizines?

Yes

- - .

No

(1 1) How often havs veus reported t 0O

sick call since arriving i n Kuewail?
Oncz Every Every
or 1wics wezsk few days

Fiace a check next to the
f.nction(s).

Vision
Hearing

——- Breathing

——— Prolonged czercise
-__- Digestion
- Bowe! movementls

- Urination
Siezping
Coneszntrating

13)If yocu have kad zny of 22

vilowing conditions siaze arriving
h Kuwai: pizzz a2 cliegknexit o ths
condition.
Jauadize (0O r lLepatiiis)
Rheumatic fover
Epilepsy {fit: or seizure:.
D 1aperss

High blzod pressure
Broachitis or emphysema

Tun- r2ylosis

Asihma or wheszing




(14) F.:ve you had a cough since
arriving in Kuwait?

Yes N 0

If yes. please answer the
following questions:

a. Have you besn coughing

when you first get up in the
morning?

———

Yes N o]

b. Have you been bringing up
phlegm from you: chest?

Yes No

(15) Sinez arriving in Kuwait have
you smoked:

a pipe?

Yes N 0

cigars?
-Y es N o]

cigarcttes?

Yes No

(16) Eave you besn inhaling when

smoking cigarettes?

Yes No Have not
been
smoking
cigarettes
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(17) If youhnvc had a job wher: you were exposed to any of the following
substances since amving in Kuwaii plcasc writc down the «ind of job and
check off hew severe the expozure was. ..

— - [T

E 4 e e T “_‘""-'H‘Ou_'b'ajd"\‘ivia:s”LhIc expozure?:
y Exposure Type of job mild f.cdeeiiz  severc

Dusts

Gases o r fumecs

Smoke

Asbestos

If you have not been working around any of these please chesk here-->

(18) Since arriving in Kuwait. how often have you suffered each of the

symptoms listed below?
Oncs or About Every
zfew every ‘1-3
Never rimes week davs

Headzzhes
Lightheadeccness
or dizziness

Early awezksaing
Or izsomnts

Deprassion
W eakness
or fatigue

Joint pains, . .-
Rashes or sores
N umbness in

fingers or tots

Tremor of one
or boihh a n_d_ s

F=-2-135




(19) Since arriving in Kuwait. how often have you suffered each of the

symptoms listed below?
—ie Once or About Every
a few every 1-3
Never rimes week days

A llergies

Frequent colds -
or sorc throat -

Uncontrolled
coughing —_ _ —_—

S hortness of
breath - —_—

W heezing
Palpitations

Indigestion
or heartburn

Vomiting .

or nausca

E elly cramps
or stomach pain

Constipation

D iarrhca
or bloating

(20) In the space bslow brieily describe any health problems you have hac
since arriving in Kuwait. especially ‘if they were not adeguatzcly addressed in
this qusstionnaire.

v
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QUESTIONNAIRE TO ASSIST
INTERPRETATION OF BLOOD TESTS
FOR AIR POLLUTION EXPOSURE

The information you enter on this form will be used to assess the preventive health needs of soldiers deploying to the
Middle East. and will be kept confidential, in accordanca with the Privacy Aet of 1974.

Name / rank SSN
(1) How many diagnostic X-rays (like a chest X-ray or a dental X-ray) have you received since arriving
in Kuwait?

If none check here
(2) Please list all medications you are now taking and/or have taken since arriving in Kuwait.
(Include vitamins. aspirin, Tylenol, Motrin and oral contraceptives. )

I-low often do you now take it? (Check space):

No -2 -2 1 or more

Name of longer times | times | times /
medication Why taking taking month week day
Please answer #3 (3) a. Average no. smoked / day. per day
if you have (10=1/2pack 20 =1 pack)
smoked cigarettes
since arriving in b. Are you currently smoking cigarettes? v e s /n o
Kuwait.

c. If stopped, how long ago?
Please answer #4 (4) a. Average no. of times a day that
if you have you smoked a cigar or pipe. per day
smoked a cigar or pipe
since arriving in b.  Are you currently smoking
Kuwait. a cigar or pipe? yes / no

C. If stopped, how long ago?
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DEPLOYMENT HEALTE ASSESSMENT OF U.S. ARMY PERSONNEL

The iInlomausn you enter on thus torm will be used to assess the prevenuve health needs of soidiers who
have oasloved - the Miadle East and will be kept confidential, in accordance with the Privacy Act of 1974.

1. Last name:

2. Firs: name:

3. SSN:

4. Did you fill out a questionnaire pror to the Group's
deployment? Yes D No D

5. Sex: Male D Female D

6. Grade;

7. What is your marital status:
D single-never married
T married

U divorced/separated

6. Unit; (CHECK ONZ or FILL IN THE BLANKS)
0 11th M Company U HWB 1/11th ACR
{J 58th EN company 0 HwB3n1 ACR
O maint Troop 0 Med Troop

0 s&TCs, 113t ACA
Troop -Squadron

Other (specify:)

&. Which cz1anory bes: describes your ethnie
groun (CHETK ONE):

J White T Black
D Hispanic D Asian
D American Indian/ Alaskan Native
U otner (specify:)

10. What was your age &: your last birthday?
y e a r s

11. What is you: place of birth (State or country):

12. Have you ever lived in a large city or
in2ustnial city for more than 2 year?

'

Yes No

12&.l!your answer tO #7 2 was yes. please list the 1
o: 2 larges; cit-2s below

“ 13. What #s your eurrent MOS:

h4. what is your ament job title:

15. How many years have ycu worked in the job you
listed in #137 years

In the last 10 years. how many times have you
been admitted to a hospital:

None D
Once D
Twice D
More than twice []

How many times have you reported to sick
call within Me last 6 months?

None j

1132 Tmes cl
3t 4Times O
More 4 Times g0

. De you have a permanent profile?

. Have you sm>ked more than 20 packs of
Jarenes in your lift? .coiuecimmes « ccemvvanens Yes

1Y fOr @ YEAI?. ceveer + srmmememesramnencsasnaas oo Yes g

Questionnzire Page 1
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23. Please make a chgek mark in the appropriate column

relating to how oren you normally have each
of the following symptoms.

At | e a s t

every Every
Never Rarely week day

Ligniheadedness
or dizziness

scratchy or
irritated eyes

Depression

Weakness
or fatigue

Rashes or sores

Numbness in
fingers or loes

Tremor of one
or both hands

Troubie urinating

Diarrhea

Chest congestion
Respis oy imiation
Allergies

Colds or sore throal

Unzontrohed
coughing

Snortness of
breath

VWneeZing

Indigestion
or heartburn

Varniting
Cr nadses

Belly zain

Constipation

Questionnairz Page 2 }
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— g

_ =, growing upryears?. .
= 0 Rural Ytams or &30ty T T
-7 smak Town™ ;7 U Uman Qarge Cry)

B . 24. Where dir you spend most ¢ your

. 25. Do you inhale when you smoke
- No

S —~#are 26: Do you now smoke:
=iao [ cigarettes [ cigars U 2 pipe
t=r-8¥ [] Not Applicable ’

- AR

= en 27. How often do ydu -gat headaches and
how severe are they?,

I never get headaches 0
Mild. but infrequent 0
Mild, but often [J

Severe, but infrequent [
Severe, and frequent d

28. Do you usually have a cough when you
first get up in the morning?
Yes a No

29. Do you usually bring up phlegm from
your chest when you ccugh?
Yes 1] N2

I
—

30. Do you have = cough that lasts for more
than 3 morths out of the year?

Yes [ Ne 0

31. How often do v=u experience hzy fevsrs
or allergy symptc=ns?

[ never or less than twice a year

U every 1-3 months

U ever:; 1-3wesks

O every 1-3 deavs

[F YOU WERE

=T Suburbet.

TO KUWAIT,

o 3Z. During what season are your allergy
=7 hsymptoms at their worst?

LU Spring J Summer
O Fall O winter
0 Do not have allergy symptoms

33. How many hours do you work in a tygical work
day? hours

34. How many days per week do you work in a
typical work week? days

35. If you regularly have trouble with any of
the bodily functions listed below, place a
check mark next to the function:

0 vision O Hearing

J Breathing il Prolonged Exercise
1 Digestion [ Bowe! Movements
0 urination Cl Sleeping

3 Concentrating

36 If you have ever besn told by a
doctor that you had any of lhe following
conditions, place a check mark next to the
condition.

Asthma

Wheezing O

Tuberculosis [

JaunZice or Hepatitis [

High Blood Pressura —;
Leukemiz, lymphoma or cancer C
Allergies U

37. Does air polittion normally bother you?

Yes. sometimes 1] Yes. otte= [
I NC. neve- i
[y _— :- ‘-_.
Ko Bz=erlOYeD

ETOP

ANSWERING THIS QUESTIONNAIRLC A 5T58 QUESTION #3537 A

e
-

IF YOU WERE DEPLCYED,

O KUSIAT
GO TN TCQ .NISk

THE REET O THE T 'ETTIONSNAIRE

TURN IT IN.

o T o A — —-_:: ;h-‘_ -5\'&:'__',_".‘:
o T oo . -3
kel ¢ A ?
ol Qesstionnaire Tern 3
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ONLY THC..;E SOLD!ERS— WHO ODEPLCVED _TT KUWAIT SHOULD EE ANSWIRING
LT = THECEDLLOWING L QUESTIONS

'KE Did you have & proviem: with any ¢ the

K1. How many days were you inKuwait?. - fol!owmc WHILE YOU WERZ (N
-days I FKUWAIT? _ N
FVISION b vviciineincnanens — YES irreminans —No
heck off all locat " HEARING. ... .ccvverrennvseeeeeend YES L. ! No
%r?egcat? all location(s) that you BREATHING. .. oo Jves........ .0 No
O Monterey PROLONGEDEXERCISE___ [ Yes_ ... 7 No
0 Santa Fo OIGESTION -o.ooeeeaveaenns Oves ... O No
0 Doha BOWELMOVEMENTS.......... Oves  ...0 No
0 Other | URINATION. ..cc._ervereererenans U Yes........... 0 No
er . — M
CONCENTRATION .........ue... uYes.........UNo
K3. Check off all location(s) that you lived at: SLEEPING. eeevemcaneeeeeen Oves O nNo
U Monterey
0 santz Fe
0 Doha K9. Approximately, what was the closest
O other ( ) Ciistance you ever got to an oil well fire?
0-1 miies U
K4. Describe the kind of work did while you 2-10 m!lesg
were in Kuwzait? 11-100 miles
More than 100 miles []
K10. How dose were you to any of the ammao
gump explosions:
L 0-100 yards away
K5. Compared tc the work vou did i Germany, C less tar. © mj= away
did you have any additiora: duties cr a D more. than 5 mie zwa,
different kind ai day-to-day work while you
were in Kuwaii? Yes No )

K11. Were vou injurad in any way irom the
ammp cump axpissions tha! crorred in
Kureezin? Yes No o
K3a. If the answer to question £K5 was yes,
what washvere the new duties?

Kio. DiZ you vezar M DPP other than for
,tr...mna whiie deploved?

|Yes ] No o

|

K6. How many hours per day did you work whise

| ) K17, Did you have any ditficulty wearing your
you were in Kuwait:Hours

MO?? gear while deploves?

Yes No U
K7. In your opinion, was the smoke from ‘
the O!I well resmo-z or less severe than P177%z. 1 ves. 3257708 e poobisT™e you had wih
you inought it would be? Hha MOPP qear
—-— H = i
Mare ! lezz L

b

ik

> Quesicanaire Page 4 t
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K14. Did you get adequate rest while in Kuwait?
Yes O No O

K15. Which best describes your fiving
accomodations for the majority of time you were
in Kuwait? (Check one)

0 Private room billets
0 Open bay barrazk
{ other fixed building site
.0 Trailer/ Temporary buildings
0 Tents

K16. On average, how often did you do PT while in
Kuwait? Every days

K17. On average, how long would your PT last?
hour(s)

K18. On a typical work day, how many hours did
you spend outdoors? hour(s)

K19. Check off all sources from which you
drank water?

fixed buzging tap water 0
vaater buff alos

bottled water O
gowrus 0

K20. How often did you shower while in
Kuwait?
daily U
every 2 to 3 days a
every 4-7 days U
every 7 or more days d

K21. In Kuwait what percentage of your
food (other than MREs) came from the
following sources:

mess_hall%
. local sources Yo

K22. Did you spend any lime on the “Love
Boa? Yes L] No U

K23. Did you swirs: in the Guli water?
Yes No IJ

24. The worst part of vom deolovmem was: -
heck one only) | _ .~ "= L - i osdwrT

U lack of ad eq uate quarters

C baseadiom

O pollution

0 sand storms

O native cutiure

C difficulty of work

{0 number of hours you had to work

K25. Were any of the following & significant
broblem to you whiie in Kuwait
Check all that apply)

Heat exhaustionktroks D
Snakes U

Smrpions 0

Rats, rodenrs [

Flyig insects 0

Spigars U

Sunbun O

26. Were there adequate latrines in Kuwait?

es [ No U

27. Did you work with any chemicals while
| Kuwait?
No O

GSD

27a. If the znswer to #¥.27 was yes. list as
ianv chemicals as you can remember.

C28. ¥/ere you admities to = hospital while ye
vere in Kuwait?
res U No
28a. If #28 is yes. what was the admission for™

K29. Were you admitted to a hospital since yo
returned to Germany?

Yes 3 No O ‘I
K2%a, I #2Zis yes. wha! was th2 admussion fo-

Al .

i ﬁ,‘ui \\‘

=7 Questionngire Page 5
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K30. Did you get any new prc.ues '

gomg i¢ Ruwait?
Yes _

“8

NO H R T R SR T

-+

K30a. if £30 is yes, what was the profile for=

K31i. What medicines . you take regularty
(check here & none L_)?

K32. How many times did yau report to sick
call while you were in Kuwait?

O None

0 1 time

{J 2-3 times

[J 4-10 times

O More than <2 times

K33. What were the medical problems you

i
had in Kuwait that caused you to go to |

sick cal (check here if rene L )?

K34. How miuzh alcohol did vou consume
while dep.oved to Kuwait?

J 1 drank no zicohoi whilz deplovad

U 1 drank aleohz: only on :he “Love Boat*
L1 drank aicoho! a: least weelly

01 drank alcoho! at lezst daily

[0 | drznk 2icohol a few times during
deployment

K35. Have you reported IC sicl. call £nce
returning to Germany?
Yes O No

K35a. If the answer to =:335 was yes. what for?

: Quen’

orngie fans

F-2-

- K3€ D.Zvou have a cough before you left

rocotc Kunai t 2.
ves =~ -+ - Na_

K.37. Did you have a cough at any ume while you
were in Kuw:it?

Yes Ko

K33. If #K37 was yes. did you have a cough when
you first got up in the morning whiie in Kuwait?
Yes U No O

139. If #K37 was yes, were you bringing up
phlegm from your chest?

Yes [] No J

¥ 40. Have vou been coughing since you got

Dack: to Germany?
lYesﬂ

No L

- K41. While vou were in Kuwait, Jig you change
[ your smoki-. 2 nabits?

E Yes. | Slaned smoking again.
i res; lnevar used 10 smoke
b' - slarted whits in Kuwar,
I s-nok-;-; :*.1:.."\ mare.

N-\, l smao i-.e‘.. {iez same amouni.
No. | never smokes ana did not €227 in Kuwse:.

F"Ilf'li,]f"l
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K42 Howohen dig vou have a problem with the following symptoms
WHILE YOU WERE 'N KUWAIT:

EVERY DAY....MOST OAYS .OCCASIONALLY .... NEVER

ol <+ B 1 Y 1 T« B

Sore 1rroal. .eecimansnemrssmear e O P PP PRP T R TY PR L EEEREEELEE MRS
Coushing up phieam . R [TUPDSPRREFAERT RN S O P —
Fatigue .ceeee v ceeees - S e temecsveeeaeee e e ericeeeaeenae -
Burning eyes.... e - - feeacasamameenmamenanan e eertarmetesemaanas e teeeammnanns -
Eye irritation or scratchiness  coeeceecncssseens i metaaeearanan L eeameeemaanens —
(1703 2110V IO — —— e vtemmecenmmzsasaosemseesesseeaanne —_—
Trouble breathing ....ccocccv « ceeeee e eeiimmersemmesesemececeeesesseeso e e eeaeaann _—
Nose/Throat frritation IOV SN PIIVIORE SR TIPS U —_
WHEeZING .iiricriiicrvrrsmnnens SRR e et e ssean s e emmemeaaae. e
Hay Fever/Allergies e  aeeasverresrassanaoees [, [, ——
SKIN F mSheS. o ieemerrcccsorecorrmr e ssmassssamarenan e eermecisavresnaean e eammtaraa —_
K&3. SINCE YOU RAVI BEE!! BACK IN GERMANY.
how of2n hzve You has a problem with the tollowing symptoms

EVERY DAY MOST DAYS OCCASIONALLY NEVER
Coughing . .ou.vecauneicnann o e T S -
Sore throg!.ceecceeneenss ssazzze .- Cveinenaan

R R ]

Coughing up PhleSm i eereeriimiaeens

FalGUE ceeeeeecerrmccere e csiene e mmsemneaenemeaas [ o eermenvee—s -
BUINIRG @V&S5. i immmveraannnnns o eeeseemeeeea o eeestessemaoseses o vessseersomeesss _—
Eye irritation o SCratehineSs o cresrrseemrm i wermosssmnnte oot —
HERING OF G SKIN .o civeeiteie e o erseemmmaremmnsa o vemmrteonssnss e sntsasesarioess -
Troubic preathing ............ e eaareamn st mammmesemmreocte o am essvemassaenees -
N o= Tl g n r= Y =) Lo va R USRI PR PRL T PP ——
WHBRIINT i ecvmrmsenmnaaas e —n e Sesammeitasswmmme o neeees-smersesc —_—
Ray Fevar'aliergier .o o erreerarneaes o anesneetnt o emeeasmmesenaess —_—

Questionnaire Fo3e 7
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Ka4. Piaase write down any comments or concerns that you have over this surveillance. your
deployment or the oil fires and smoke.
. TTriasnl sou very mush . - Lolping us protect and ensure your good health.

_ . o S
= ;
= - ‘%E

Questionnaire Page 8
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QUESTIONNAIRE TO ASSIST
INTERPRETATION OF BLOOD TESTS B
FOR AIR POLLUYION EXPOSURE _(v. Oct 91) .

The information you cater on this form will be used to assess the preventive health needs of soldiers dcploy'mg
to the Middle East, and will be kept confidential, iri accordance with the Privacy Act ol 1974, - - -

Name, — SSh, . . et
Rank:_ --
(1) Have you received radiation therapy (like X-rays or cobalt) as a treatment while in Kuwait
or since returning to Germany?
_X
Yés N o
If answer 1o #] was “yes” what was the X-ray therapy for? (Please check)

Thymus Thyroid
Tonsils — Ame
Cancer _X_ Other

(2) How many diagnostic X-rays (such as a chest X-ray or a dental X-ray) have you received

while in Kuwait or since returning to Germany?

® .

(3) Please list all medications you are now taking and/or have taken in the last 3 months
(Include vitamins, aspirin. Tylenol. Mouin and oral contraceptives. )
How often. do you now take it?
(Check space)

No 1 -2 1-2 1 or mote
Name of Why ate you taking this longer time5 / times / times /
medication this medication month week dav
o bl s “
5.4!.; r L
cavaka = T
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Supplemental Questionnaire

In the last 3 days, (today, yesterday or the day before yesterday), have you either breathed
or had on your skin any of the following:
Yes No Don’t Know

1. Diesd fud or kerosene .Qa Q Q
2. GASOIINE et a Q Q
3. Paint Thinner, brush cleanr......ccccvceeeviee e, a a a
4. Varnish, lacquer, wood stain, or wet paint............cccceeevinennn Q Q
5. BUE OF INSECL SPIAY ... vvvveereeceeieeireireies e Q a Q
B, WA KALLET . oottt ettt ettt et a Q a
7. Solid toilet bowl cleaners.........occve e, Cl a g
8. Air freshner or room AeodOrizer.. .......cccevvveeeeieeeieirecee e o Q a
9. Moth balls OF fIAKES ..ot eee s ee e ee e Q Q a
10. Fingernail polish or nail polish remover.....cccovvininnnninne. a a a
11. Dry dleaning flUuid......cocoeereeererereeereereeeseeeseeeseseeseseeeens a a a

12. Have you cleaned your weapon with any cleaners or any other chemicals within ke last
three days?
Yes Q No O Don’t Know a

13. Have you worked with, handled, or cut pressure treated wood within the last three
days?
Yes O No Don't Know Cl

14. Please list any chemicals that you routinely work with in’ yowr normal job:

15. Please list any chemicals that you come into contact with as a result of any hobbies or

off-dutyactivities.-
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. Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

. ANNEX F-3

METALS ANALYSIS
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I NI TI ATl VE
METALS ANALYSI S

KWMAIT OL FIRES HEALTH RI SK ASSESSMENT BI OLOGd C SURVEI LLANCE .

Measurenent of nmetals in blood from11iacR personnel in Gernany
(5/91), Kuwait (8/91) and Germany (10/91)

Prepared by: Victor F. Kalasinski, Ph.D., AFIP, and Brian G
Scott MD., MP.H, MAJ, MC, USAR

1. SUWARY . Blood and urine from soldiers of the 11lth Arnored
Caval ry Reginent were collected and exam ned for netals.

Col l ections were nmade before, during and after deploynent to
Kuwait from Germany. Assay results are consistent with extrenely
| ow | evel exposures, such as from diet and snmoking, and wth

envi ronmental characterization data. Mtals which were found on
anal ysis are not believed to be fromoil fires. Level s of nickel
and vandium which are in Kuwaiti crude oil, are in the range of
accepted nornal val ues. In specific, there is no indication that
vanadi um exposure was any greater in Kuwait than in Gernany.
Chromium a principal driver of health risk as nodel ed from
environnental data, is not elevated in these sanples. Some
further interpretation may be possible after information on
snmoking,, diet, and occupational exposures is exam ned.

2.  BACKGROUND

a. Metals are involved in a wide array of'jan vivo .
bi ochem cal processes, but even the essential metals can becone
toxi ¢ when concentrations exceed normal |evels-because of
environnental or occupational exposure. Each netal can be
characterized by the organ systen(s) it affects, by its
distribution in the body, and by the concentrations at which
adverse health effects are |ikely. In assessing the effects of a
netal (or any chem cal agent), a know edge of the concentration
(in air or water) to which a patient was or m ght have been
exposed is not sufficient; the "internal dose," the anount
absorbed by the body, is a nore neaningful neasure of a suspected
exposure and requires nonitoring the levels of a netal in blood
or tissue. As exanples of differences involved with exposures to
different netals, it is known that cadm um binds very strongly to
proteins in the blood while lead is stored for very long periods
of time in bone. O her nmetals are excreted relatively rapidly in
the urine or feces.

b. From a practical standpoint, blood and urine are the
nost conveni ent nmeans of sanpling a patient for biological
moni t ori ng. For netals such as lead and vanadi um high urine
l evel s indicate recent exposures. Conversely, elevated blood-
cadm um i ndi cat es recent exposures whereas high urine levels are
a nonitor of total body burden of the netal and a long-term
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exposure. In general, the choice of blood or urine depends upon
the netal of interest and the extent of an exposure, and by

anal yzi ng both specinens, a suspected exposure may be
characterized nore accurately.

c. The netals chosen for this study include those expected
in crude oil (nickel, vanadium, those expected only from norma
dietary sources (copper and zinc), and toxic heavy netals
(cadmium chromium |ead) which mght arise fromany of a nunber
of natural and anthropogenic sources. Atom c absorption
spectrophotonetry was used for analyzing blood and urine
collected from nmenbers of the 11AcCrR. Extensive analyses for the
nmetals |isted above were perforned at the "trace" (parts-per-

mllion, ppm) or "ultra-trace" (parts-per-billion, ppb) |evels by
using flame and el ectrothermal (graphite-furnace) sanpling
t echni ques, respectively. Prelimnary data indicated that

arsenic and nercury levels were below detection limts, so they
were not included in this phase of the study.

3. METHODS. See EXPERI MENTAL PROCEDURES, bel ow, follow ng
CONCLUSI ONS

4. RESULTS. .

a. Anal yses of specinens collected from 203 nenbers of the
11ACR are reported herein. Because of difficulties in obtaining
a particular individual's specinmens during one or nore of the
collection periods, the results are notconplete for each
sol di er. Included in the data set are the core cohort group and
all other individuals for whom blood or urine were collected
after their return to Fulda, Germany, and-at |east one tinme prior
to their return, Data fromall three collection periods are
reported for fewer than 130 troops. Approximately 6000 _
anal ytical determnations were nmade (and replicated) for the 203

i ndividuals along with anal yses of standard sol utions and -
controls.

b. Metal concentrations at the parts-per-mllion (ppm
mg/L) or parts-per-billion (ppb, ntg/L) |levels were neasured
using the nethods described in the experinental protocol.
Reference levels for the netals investigated in this study
(cadm um chrom um copper, |lead, nickel, vanadium and zinc) in
bl ood or urine are given in Tables M| and M2. The results of
the netal analyses for the blood and urine specinmens collected in
Germany and Kuwait are summarized in Tables M3 - M 14 and

Figures MET-1 - MET-12. In general, the data indicate the
presence of normal levels of nmetals in all specinmens before,
during, and after deploynent of the 11acr to Kuwait. The only

noticeable difference was found in the blood-lead |evels (see
Figure M4), where there appears to be a slight elevation of |ead
levels in blood collected in Kuwait. The differences are
statistically insignificant, though, and all the |ead
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concentrations are within the accepted normal range.

c. The oil fires were expected to be the only substanti al
source of vanadium and nickel 1n the Kuwaiti environnent;
consequently, their concentrations are of particular concern.
The vanadium |l evels were within accepted normal ranges for the
bl ood specinmens collected in Germany and Kuwait. (See Table M8
and Figure M6.) Data for urine specinmens are not included
because additional work on nethod devel opnent and validation
woul d be necessary for levels to be determined reliably.

d. The neasured nickel levels wereuniformy |ow for all
three specimen collection periods as seen in Tables M7 and M 13
and Figures M5 and M11. The blood nickel concentrations are in
t he range of the | owest reported "normal” | evel s and
significantly less than the comonly accepted normal val ues.

(See Tables MI and M2.)

e. The toxic heavy netals cadm um (Tables M3 and M 10,
Figures M| and M-8) and chrom um (Tables M4 and M11 Fjgures
M2 and M9) were-determined to be in acceptabl e range;. Sone
el evation in cadmum levels is expected for snokers, and the data
i ndicate that some of the sanpl ed troops were snokers.

f. The renmaining netals (copper and zinc) are in very
narrow ranges which coincide wth accepted levels in blood and
urine. The levels of arsenic and nmercury were bel ow the
detection limts of the instruments in a small sanpling of cases,
so their concentrations were not determ ned.

5. DI SCUSSI ON

a. Reported "normal" ranges for netals inblood and urine
depend upon nunerous factors and, consequently, may differ in
different studies. Those listed in Tables M| and M2 generally
represent nore than one study using nore than one instrunental
t echni que. In all cases, the data for the blood and urine
specimens collected in Germany and Kuwait are within the nornal
ranges listed .in Tables M| and M 2.

b. O primary interest in this portion of the study are
ni ckel and vanadium  Concentrations of these netals in Kuwaiti
oil are reported to be 7.7 and 28 ppn , raspectively [1]. The
oil fires In Kunait were initially expected to rel ease Rarge
quantities of these netals (along with other materials) into the
air. Reference data of "normal® |levels in blood and urine
suggest that the detection limt of 0.20 ppb is sufficient for
monitoring exposure to vanadium but there is no indication that
vanadi um exposure was any greater in Kuwait than in Gernmany.
Simlarly, the data for nickel levels are not indicative of a
substantial exposure in Kuwait.
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c. The toxic heavy netals cadm um chromum and |lead were
found to bew thin acceptable ranges as well. For cadm um the
distributions are skewed toward higher concentrations (see
Figures M|l and M 8) presumably due to the inclusion of snokers
in the sanpled population. To be conpletely certain of this
effect, an independent nmeans of verifying an individual's snoking
habi ts woul d be necessary.

d. Concern over chromumis due to the carcinogenicity of
hexaval ent chrom um (cr(vI)) [2] and its presence in the sand and
airborne particulate matter. The levels found in the troops are
normal, and this result suggests that airborne Cr(VvI)is not a
maj or concern. This supposition is supported by the results of
studies in which chromum levels in lung tissue and ot her
ﬁpeqinens were in normal ranges for cats and sheep indigenous to

uwai t .

e. The apparent elevation in blood-lead |evels for the
speci mens collected in Kuwait is statistically insignificant.
Sufficient nunbers of troops exhibited conparable lead levels in
CGermany and Kuwait to suggest that those troops with el evated
levels in Kuwait were exposed to a |localized source of lead. If
a |l ead exposure were related in someway to the oil fires, nore
of the lead |evels would have been el evated in the specinens
‘collected in Kuwait. This conparison would not have been
possi ble if specinens had not been collected in Germany before
and after the Kuwait specinmens were coll ected.

f. The levels of copper and zinc were expected to be nornal
for specinmens collected in Kuwait and Gernmany, and this was found
to be the case. These results and those discussed above for the
other metals indicate a consistency in the data for the 11ACR
whi ch argues against any significant exposure to netals as a
result of the oil fires. The results for the 11Acr are al so
consistent with the limted nunber of autopsy cases (in-theater
deaths of mlitary personnel between March and May, 1991) for
whi ch netal anal yses were perforned.

g. Oher metals m ght have been included in the study, but
prelimnary results indicated that the group reported herein
woul d provide a useful assessnment of any potential exposure to

the troops of the 11ACR. |[If necessary, concentrations of
additional metals can be determned in the future because
speci mens of blood and urine are still available for a

signi ficant nunber of the troops listed in the tables which
foll ow

6. CONCLUSI ON

a. Concentrations of vanadi um and ni ckel werew thin norna
l[imts for the blood and urine specinens which were eval uated,
O particular interest is the fact that there was no increase
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during the tine period the troops were in Kuwait. This suggests .
that the snoke was not as serious an environnental health risk as
once thought.

b. Chr om um exposure from sand and ai rborne particulates
did not result in elevated levels in the blood and urine, O her
nmetals of interest were also found to be wi thin nornal
concentration ranges.

c. The netal analyses of blood and urine do not indicate
any adverse health effects from exposure to the atnosphere in
Kuwai t .




EXPERI MENTAL PROCEDURES

Sampl e St or aqe:

Al'l specinens were stored between -70° and -8ec°c until having
been processed for analysis. Uine specinmens were stored in 15-
mL PO ypropglene or polystgrene centrifuge tubes which had
previously been acid-washed to renmove any netal residues. Bl ood
speci mens were col | ected and stored in 3-mL | avender -t opped
"vVacutainer® tubes containi ng potassi um EDTA as an anti coagul ant.
Urine and bl ood tubes filled with Type | deionized water were
tested to ensure that no residual netals were present as
backgr ound.

Chem cal Reaaents:

Al reagents were of the highest Eurity available. Utra-
pure nitric acid, HNO ("uUltrex," J.T. Baker Inc.) and Type |

dei oni zed water ("Milli-o" water, MIllipore Corp.) were used to
prepare the solutions of standards and sanples. Wbrking standard
solutions of the netals of interest were prepared by seria

di lutions frpn1the-cprreipond|ng 1000 mcg/mL (ppm Stock
solutions (Fisher Scientific). Hydrogen peroxide (30%), acetic
acid (99.99%), 4-methyl-2-pentanocne, and cupferron (A drich

Chem cal Co.) and selective chemcal nodifiers (see Table M 15)
were al so used in various phases of the anal yses.

The follow ng specimens were used as nornmal and spiked
controls for the netal'anal yses:

Bl ood: Col | ege of American Pathol ogi sts (#62402)
Serum CAP (#61742)
National Institute of Standards and
_ Technol&&y (SRM-909)
Uri ne: N ST (SRM2670)
Ut ek Laboratories (#66815 and #66816)
_ BioRad (Lyphochek #29000 and #29100)
Ti ssue: NI ST (bovine liver, srRM-1577a)

Sample Di sestion:

_ Prior to analysis, blood and urine specimens were digested
in acidic nedia to renove organic materials. The digestion
equi pment consi sted of a m crowave oven nodel Msp-g8ih, CEM
Corporation, Mtthews, NC equipped with a 650 watt magnetron
(adjustable fromO to 100% power in 1% increnents), a rotating
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turntable, a Teflon-lined cavity wth_ high-volume exhaust bl ower,
a pressure transducer, high-pressure Teflon PFA (perfluoroal koyl)
sanpl e vessels with caps and hi%h-pressure relief valves, and a
fixed-torque capping station. he di gestion of biological _
SEeC|nens under mcrowave energy in closed Teflon vessels and in
the presence of acid creates high pressures and tenperatures,
pronoting rapid and conpl ete sanple dissolution. In addition, the
techni que reduces the risk of sanple contam nation and yields
accurate and reproducible results.

Bl ood or urine specinens were digested at a controlled
pressure (and tenperature) according to the follow ng procedures.
(The proportions of sanple and reagents given in Steps 1 = 4 were
mai nt ai ned regardl ess of the absolute volune of sanple which was
avail abl e.) gestion blanks were included in every set of
twel ve digested sanples. Control serum blood, and urine sanples
were treated in the sane way as the unknown blood or urine
speci nens.

Bl ood Digestion

1. 3.0 mrL of whol e bl ood was pipetted intoeach vessel.

2. 1.0 mL of Type | deionized water was pipetted into each

vessel

3. 1.5 mL oOf uItra-1pure nitric acid (70% was pigetted .
into each vessel. (The acid must contain < 0.1 ppb of the

metals of interest.)

4. 1.5 mL of ultra-pure hydrogen peroxide (36% was

pipetted i nt 0 each vessel .

5. Caps were tightened onto each vessel, the rupture

menbranes were inserted into the caps, and the vent stens
were tightened over the nenbranes.

6. The vessels were |oaded onto the carousel, and the
pressure release tubing was inserted into the caps.
1. The pressure controller was programed for a maxi num
pressure of 160 psi.
8. The m crowave oven was progranmmed for the foll ow ng
sequence: _ :

Program 1: 5 mn at 100% power .

Program 2: 80 mn at 75% power.

Program 3: 60 mn at 0% power.

If fewer than 12 vessels were used, the power on the
m crowave oven was reduced approximately 5% for each vessel

not being used.
®




lhg
@i After the sanples were cooled and pressure had | owered,
each sanple was poured into a 15-mL pol yet hyl ene centrifuge
tube. The Teflon vessel was rinsed thoroughly and the rinse
solution was added to the 15-mL tube.

10.  The total volune in the 15-mL tube was brought to five
times (5x) the original blood volune by adding Type |
dei oni zed water. he solution was m xed on a vortex m xer

Urine Digestion:

1. 3.0 mr of well-mxed urine was pipetted into each

di gestion vessel.

2. 1.0 mt, of Type | deionized water was pipetted i Nt0o each
vessel .

3. 1.0 mL of ultra-pure nitric acid was pipetted i nto each
vessel .

4, 1.0 mL of ultra-pure hydrogen peroxi de was pipetted

into each vessel

5. Steps 5 - 10 for the blood digestion procedure were
fol | owned.

Sanpl e Extraction:

Because of its low concentration, vanadium was concentrated
after the digestion procedure by chelating the netal wth
cupferron (N-nitrosophenyl hydroxyl am ne amoni um salt) and
extracting the chelate into an organic solvent (4-methyl-2-
pentanone, M BK) according to the follow ng procedure:

1 4.0 mu of the digested nmaterial was pipetted into a 15-
mL pol ypropyl ene centrifuge tube.

2. 0.5 wmr of aqueous 5% cupferron solution was added.

3. The solution was mxed on a vortex mxer and allowed to
stand for 10 m nutes.

4, 1.0 mr. of M BK was added.

5. The m xture was vortex-mxed and allowed to stand for 1
to 2 mnutes.

6. The gupper) organi ¢ phase was then separated from the
aqueous phase by pipetting it into a clean 15-mL centrifuge
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t ube.

7. The organi ¢ phase was evaporated to dryness in a Savant
evapor at or/ concentrat or (nodel RT4104 and SVC ZOOS)

8. The sanple was reconstituted in 1.0 mL of glacial
acetic acid (99.99% prior to atom c absorption analysis.

At om c Absorvtion (AA) Measurenents:

Two Varian atom c absorption spectrophotoneters énndels
Spect r AA-400P and 4002) equi pped with autosanplers (nodels PSDI6
and PsC56) were used to conduct the analytical measurenents. The
Vari an spectrAA-400z is a dedicated graphite-furnace instrunent
fitted wth a Zeeman background corrector, while the Varian
Spect r AA-400P is equipped with a deuterium arc lanp corrector and
elther a burner unit or a grth|te furnace (GTA-95). Hollow-
cathode |anps were used for all analytes of interest. Sanple and
standard solutions were prepared and maintained in acid-washed
pol ypropyl ene or polystyrene cups prior to injection

El ectrot hermal AA Anal ysis:

G aphite tubes coated with pyrolytic graphite were used in
both instrunents during the graphite-furnace determnations.
Sanpl e solutions were injected into the graphite tube |ocated in
the optical path of the spectrophotoneter. ~ Furnace and _
spectroneter conditions for the atom zation of sanple solutions
were selected according to the analyte of interest, its
characteristic mass, its ashing and atom zation tenperatures, and
the need for the addition of a chemcal nodifier. he graphite
tube was heated electrically by using a pre-set tenperature and
timng program at |ow tenperatures, the solvent was evaporated
and the sanple matrix was destroyed thermally; at high _
tenperatures, the free, ground-state netal atons were vaporized
into the 1i8£t path of a holl ow cat hode | anp where absorption
occurred. Concentrations of metals in the range of meg/L (ppb
parts-per-billion) were determ ned by graphite furnace AA
spect rophot onetry.

Lead | evel s were determ ned using the Zeeman background
corrector. Cadmium chronmium nickel,” and vanadi um were anal yzed
using both the Zeeman and deuteriumlanp background correctors,
and no differences were found for the two nodes of analysis.
Detection limts and the chemcal nodifiers used in the
el ectrothermal AA anal yses are shown in Table M 15, This table
is followed by the optimzed operating paraneters for each neta
determ nation

Fl ame AA Anal ysis:
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Acetyl ene-air flames were used for flame atom c absorption
measurenments.  Solutions containing the netals were aspirated at
a constant uptake rate into the flame which was positioned in the
optical path of the spectrophotoneter. The sanple matrix was
destroyed in the flame while the free, ground-state netal atoms

roduced in the flane absorbed the light of the appropriate
ol | ow cathode lanp. Concentrations of netals in the range of
mcg/mL (ﬁpn] parts-per-mllion) were determned by flame AA
spectrophot onetry.

Concentrations of copper and zinc were neasured by using
flame AA nethods with deuterium background correction. The
detection limts are listed in Table M 15, and optin zed
operating paraneters for the analyses follow the table.

ouality Control:

Acceptabl e precision and control were maintained through several
means:

1. The use of three different concentrations of standards
assured that instrumental paranmeters were optimzed to give
a linear response. Instrunental readings fromthis curve
were highly accurate. Typical percent relative standard
deviations (9%RSD) of duplicate readings were |ess than 3.5%

2. At least two controls (normal and spiked) of blood,
serum or urine were used in every set of 15 sanples. The
val ues obtained were within 2% of the accepted-val ue or the
anal yses were interrupted and recalibrated.

3. At least one control and one unknown sanple were spiked
with the analyte before and after the digestion (and
extraction) procedures. The recovery of the %flked sanpl es
was required to bewthin the range of 90 -~ 105%

4. A quality control software package ("Qc-pProtocol') Was
used to nonitor overall instrunent's performnce, QC spike
and QC-standard rate, over-range dilutions, and QCresl ope.

5. The nethod of standard additions was frequently
selected in order to overcone problems associated wth |ow
| evel s of analyte, to nonitor the interfering effects from
the sanple matrix, and to nonitor potential differences in
V{SCSSIéy and surface tension between the sanples and the
st andar ds.
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Expected Levels of Trace and Toxic Metals in Bl ood

TABLE M|

Met al Expected Range Aver age Ref .
Concentration
Cadmi um (meg/L)
Non- snoker s 0.2 -1.4 0.79 a
Non- snoker s 0.9 b
Snoker s 1.5 b
Heavy-smokers 2.0 - 6.0 3.76 a
Chr om um (meg/L) 2 -6 2.9 c
0.04 - 0.35 0.16 + 0.08 d
Copper mL) 0.64 - 1.28 e
pper (meg/ 0,82 - 1.76 f
Lead (meg/L) 30 - 50
I 72~ 179 :
30 - 790 200 + 120 h
Ni ckel (meg/L) < 0.05 - 1.05 o i
2.9 - 7.0 4.8 + 1.3 3
Vanadi um (meg/L) 0.4 - 2.0 < 1.0 k
<0.3 1
0.77 + 0.20 m
Zi NnC (meg/nL) 6.0 - 10.0 7.0 f
3.42 - 7.94 5.8 n
meg/L = | ppb; 1 meg/mL = 1 ppm
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TABLE M2

Expected Levels of Trace and Toxic Metals in Uine

Met al Expected Range Average Ref .
Concentration
Cadm um (meg/L)
Non- snoker's 0.6 b
Smoker s 0.7 b
Snmoker s 0.1 - 0.2 0
0.3 - 0.9 P
0.5 - 3.2 q
Chr om um (meg/L) 0.2 - 10 r
4 - 5 s
(up to 15)
Lead (meg/L) 8 - 40 q
10 - 190 40 t
Ni ckel (meg/L) 1.9 - 9.6 4.5 U
0.6 - 10.2 v
Vanadi um (meg/L) 0.06 - 0.87 w
<« 0. 4 X
Zi nC (meg/mL) 0.6 - 0.7 Y
0.08 - 0.54 0.39 n

1 mcg/L= 1 ppb; 1 mcg/mL = 1 ppm
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SAMVPLE

KU001
KU002
KU003
KU004
KU0Q5
KU006
KU007
KU008
KU009
KU010
KU011
KU012
KU013
KU014
KU015
KU016
KU017
KUO018
KU019
'KU020
RU021
KU022
KU023
KU024
KU025
KU026
KU027
KU028
KU029
KU030
KU031
KU032
KUO033
KUD34
KU035
KU036
KU037
KU038
KU039
KU040
KU041
KU042
KU043
KU044
KU045

TABLE M 3

KWAI T TROOPS - CADM UM

KOF 2
(ppb)

SPECI MEN

BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOCD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD

KOF 1
(ppb)

CONRORNRPRRPRPRPRPRPROORO00RO

CoOorROORERED FPRWWOOOOOROrO
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.33
.92

49

.73
.07
.39
.92
.71
12
77
.00
.19
. 38
21

17

.06

12

.65

35

43,

10
27
18
21
23
49
13
37
67
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KOF 3
(ppb)
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SAVPLE

KU046
KU047
KU048
Ku049
KU050
KU053
KU054
Ku055
KU056
KU057
KU058
Ku059
KU060
KUO61
KU062
KU063
KU064
KLJ065
KU066
KU067
KU068
KU069
Ku070
KU071
KU072
KU073
Ku074
Ku075
KUO76
Ku077
KUO78
Ku079
KU080
KU081
KU082
KU083
KU084
KU085
Ku086
KU087
Ku088
KU089
Ku090
KU091
KU092

TABLEM 3 (cont. )
KUWAI T TROOPS - CADM UM

SPECI MEN KOF 1 KOF 2 KCOF 3
(ppb) (ppbk) (ppb)
BLOOD 0.09 0.11 0. 38
BLOCD 0.32 0.71
BLOOD 0.14 0.15
BLOOD 0.30 0.08
BLOCD 0.49 0.81 1.32
BLOOD 0.26 0.94 0.76
BLOCD 0.28 0.11 0.18
BLOOD 0.20 0. 30
BLOOD 0.35 0.24 0.29
BLOOD 0.14 0.12
BLOOD 0.13 0.13
BLOOD 0.14 0.92
BLOCD 0.19 0. 26
BLOOD 0.13 1.48 0.51
BLOOD 0.12
BLOCD 0.13 0.98 0.92
BLOCD 0.79 2.43 2.35
BLOOD 0. 65 0.52 2.15
BLOOD 0.48 0.91 0.44
BLOOD 0.21 0.35 0.63
BLOOD 0.34 1.17 0.55
BLOCD 2. 47 2.55 2.98
BLOOD 0.24 0.55 0.24
BLOCD 3. 82 0.34 5.81
BLOOD 0.53 2. 54 1.16
BLOOD 1.20 2.36 1.23
BLOCD 0.77 0.43 0.28
BLOOD 3.85 0.26 2.90
BLOOD 0.13 0. 48 0.56
BLOOD 0.52 0.22 0.93
BLOCD 0.59 2.13 0.56
BLOCD 0.62 0.56 0.55
BLOCD 0. 38 1.29 0. 48
BLOOD 0.41 0.73 0.53
BLOOD 0.34 1.11 0.51
BLOOD 0.14 4. 41 0.13
BLOOD 0.68 0. 44 0.30
BLOOD 1.84 2.28 0. 38
BLOOD co. 05 1.84 1.53
BLOCD 0.33 0.59 0.39
BLOOD 0.28 0.77 0.28
BLOOD 2.05 0.41 1.50
BLOCD 0.44 0.41 1.03
BLOOD 1.75 0.28 0.79
BLOCD 0.54 0.45 0.97

F-3-19




SAMPLE

KU093
KU094
Ku095
KU096
KU097
Ku098
KU099
Kul00
KU101
Kul02
KU103
KU104
KU105
KU106
KU107
KU108
KU109
KU110
KU111
KU112
KU113
KU114
KU161
KU162
KU163
KU164
KUL165
Kul66
KU167
KU168
KU169
KUL70
KUL71
KU172
KUL73
KUL174
KUL75
KUL76
KUL77
KUL178
KUL179
KU180
KU181
KU182

TABLE M 3 (Cont.
KUWAI T TROOPS - CAl

SPECI MEN KCOF 1
(ppb)
BLOOD 1.11
BLOOD 5.29
BLOOD 0.92
BLOOD 2.16
BLOOD 0.82
BLOOD 0.71
BLOOD 1.58
BLOOD 0.17
BLOOD 0.84
BLOOD 2.55
BLOOD 0.51
BLOOD 0.78
BLOOD 0.25
BLOOD 1.15
BLOOD 0.58
BLOOD 0. 40
BLOOD 2.09
BLOOD 0.28
BLOOD 2.50
BLOOD
BLOOD 0. 63
BLOOD 0.53
BLOOD 0.35
BLOOD 0.25
BLOOD 0.30
BLOOD 0.50
BLOOD 0. 40
BLOOD 0.08
BLOOD 0. 26
BLOOD <0.05
BLOOD 0.12
BLOOD 0.16
BLOOD 1.94
BLOOD 0.94
BLOOD 0.67
BLOOD 2.16
BLOOD |-13
BLOOD 0.55
BLOOD 1.72
BLOOD 1.41
BLOOD 0.22
BLOOD 0. 66
BLOOD 0. 39
BLOOD 0. 36
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SAMPLE

KU183
Kul84
KU185
KU186
KU187
KU188
KU189
KU190
KU203

TBALE M 3 (cont.

KUMI T TROCPS - CADM UM

SPECI MEN

BLOOD
BLOOD
BLOOD
BLOGD
BLOOD
BLOGD
BLOOD
BLOGD
BLOGD

MEDI AN

STD DRV

KOF 1

(PPb)

PoooRoERNE

F-3-21

. 58

.87
.84

KOF 2
(pPpb)

0.55

0. 84
0.75

KOF 3
(PPb)

0.69

0.95
0.92




SAMVPLE

KU001
KU002
Ku003
KU004
KU005
KU006
KU0O7
KU008
Ku009
Ku010
KUO11
KU012
KU013
KU014
KU015
KUO16
KU017
KU018
Ku019
KU020
KU021
KU022
KU023
RU024
KU025
KU026
KU027
KU028
Ku029
KU030
KU031
KU032
KU033
KU034
KU035
KU036
Ku037
KU038
Ku039
KU040
KU041
KU042
KU043
Ku044
Ku045

TABLE M4

KUWAI T TROOPS - CHROM UM

KCOF 2
(pPpb)

SPECI MEN

BLOOD
BLOOD
BLOOD
BLOCD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD

KOF 1
(ppb)

AA
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[
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SAMPLE

KU046
Kuo47
Ku048
Ku049
KU050
KU053

KU054
KU055
KU056
KUo57
KU0&58
Ku059
KU060
KU061
KU062

KU063

KUO64
KU065
Ku066
KU067
KUuoeg8
KU069
KUO70
KUo71
KU072

KU073

KU074

KUO75
KUO76
KU0O77
KU078

Ku079

KU080
Kuog1l
KU082

KU083

KU084
KU085
KU086
Kuosg7
KU088
KU089

KU090
KU091
KU092

TABLE M4 (cont.)
KTIWAI T TROOPS - CHROM UM

F-3-23

SPECI MEN KOF 1 KOF 2 KOF 3
(PPb) (Ppb) (pPb)
BLOOD 1.80 1.35 0.81
BLOOD 6. 65 0.72
BLOOD 0.81 2.34
BLOOD 0. 45 4. 86
BLOOD 0.72 3.60 0.99
BLOOD 5.00 0. 27 1.53
BLOOD 1.90 0. 36 2. 07
BLOOD 1.26 0.63
BLOOD 4. 35 1.89 0. 63
BLOOD 0.81 1.35
BLOOD 0.27 1.71
BLOOD 6- 95 0.99
BLOOD 5.65 0. 18
BLOOD 3.25 1.62 0.27
BLOOD 3.50
BLOOD 4. 65 1. 44 1.71
BLOOD 3.10 2.43 3.33
BLOOD 2.45 1.89 1.62
BLOOD 3.40 2.81 2.92
.BLOOD 2.60 2. 65 1.21
BLOOD 3.20 2.67 1.28
BLOOD 6. 20 0.94 1.40
BLOOD 1.30 3.68 2.93
BLOOD 0.98 2.49 2.14
BLOOD 0. 47 6. 82 1.80
BLOOD 1.03 <0.5 2.26
BLOOD 0.49 3.26 4. 88
BLOOD 0.17 1.29 0.17
BLOOD 1.00 1.59 0.54
BLOOD 1.60 1.61 2.26
BLOOD 3.05 1.49 3. 06
BLOOD 2.43 1.55 1.63
BLOOD 5.13 1.53 1.13
BLOOD 2.20 1.69 2.39
BLOOD 2.25 1.61 1.05
BLOOD 2.80 5.38 2.15
BLOOD 2.95 3.50 14. 4
BLOOD 3.50 10.9 2.63
BLOOD 1.50 2.60 4,75
BLOOD 6. 35 9.22 6.03
BLOOD 5.60 7.74 1.95
BLOOD 1.03 3.67 0.64
BLOOD 2.00 1.87 3.29
BLOOD 1.11 3.30 2.47
BLOOD 0.27 2.90 1.91




SAMPLE

Ku093
Ku094
Ku095
KU096
KUQ97
KU098
Ku099
Ku1io00
KU101
Kul02
Kul03
KU104
KU105
KU106
KU107
KU108
KUl09
KUl1lo0
KUl1l1i
KUulil2
Kull3
Kull4
KU161
KU162
KUl63
KU164
KU165
Kul66
KU167
KU168
KU169
KU170
Kul71i
KU172
KU173
Kul74
KU175
KU176
KU177
KU178
KU179
KU180
KU181
Kulsz2

TABLE M4 (cont.)

KWAI'T TROOPS -

SPECI MEN

BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD

CHROM UM

KOF 1 KOF 2

(ppb) (ppb)

0.79 2.52

1.27 3.23

1.85 3.36

2.18 1.32

0.76 0.55

2.32 2. 64

1.53 1.53

1. 30 2.31

3.20 3.87

1. 60 1. 90

2.00 6. 47

2.10 8. 39

1.04 2. 69

0. 05 3.30

0.11 8.27

0.93 8. 09

0.93 4.07

0. 99 2.67

3.25 2.77
2. 80

4.95 3.18

1. 44

2.88

1.62

2.45

1.85

7.10

2. 40

1.55

3.50

3. 60

2.45

2.95

4.65

9. 65

3.10

4.05

2. 80

3.50

3.95

4.80

8. 95

6.90

5. 85

F-3-24
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(ppb)
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TABLE M4 (cont.)
KUAI T TROOPS - CHROM UM

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3

(ppb) (ppb) (ppb)
KU183 BLOOD 3.80
KU184 BLOOD 9. 30
KU185 BLOOD 3.10
KU186 BLOOD 1. 90
KU187 BLOOD 2.35
KU188 BLOOD 1. 70
KU189 BLOOD 0.95
KU190 BLOOD 2.75
KU203 BLOOD 0.33

VEDI AN 2. 45 2.43 1. 44

VEAN 3.06 2.91 1.91

STD DEV 2. 14 2.34 1.85
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TABLE M5
KUWAI'T TROOPS - COPPER

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(ppm) (ppm) (ppm)
KU001 BLOOD 0. 86 1.00 0. 82
KU002 BLOOD 0.71 0.79
Ku003 BLOOD 0.79 1.07 0.92
KU004 BLOOD 0.75 1.01 0. 94
KU005 BLOOD 0. 80 0. 89 0.79
KU006 BLOOD 0. 64 1.08
KU007 BLOOD 0. 60 0.95 0.78
KU008 BLOOD 0. 86
KU009 BLOOD 1.03 0.73 0.75
KU010 BLOOD 1.14 0.77
KU011 BLOOD 0.74 0. 96 1.28
KU012 BLOOD 0.74 0.94 1.08
KU013 BLOOD 1.06 0.85 1.25
KU014 BLOOD 0.82 0. 80 0. 99
KUO015 BLOOD 0.85 1.06
KU016 BLOOD 0.82 0.90 1.03
KU017 BLOOD 0.72 0.78 0.97
KU018 BLOOD 0.77 0. 86 0. 68
KUO019 BLOOD 0. 83 0. 86 0. 95
Ku020 BLOOD 0. 88 0. 90 0.83
KUuo021 BLOOD 0.91 0.98 0.90
KU022 BLOOD 0.72 0.85 0.73
KUuo023 BLOOD 0. 80
KU024 BLOOD 0. 87 0.75 0. 89
KU025 BLOOD 0. 94 0. 84
KUuo026 BLOOD 0.96 0.98 0. 89
KU027 BLOOD 0. 88 0.91 0.83
KUO028 BLOOD 1.02 0. 84 0. 89
Ku029 BLOOD 0. 94 0.96 1.05
Ku030 BLOOD 0.90 0. 88 0.92
KU031 BLOOD 0.90 0.99
KU032 BLOOD 0.91 0.87 0.83
KU033 BLOOD 0. 83 0.76 0. 86
KU034 BLOOD 0. 86 0.83 0. 83
KU035 BLOOD 0.76 0.77 0. 86
KUO036 BLOOD 0.83 0. 87 0.74
KUo37 BLOOD 0. 87 0.73 0.76
KU038 BLOOD 0.90 1.03 0. 86
KU039 BLOOD 0.90 0.82 0. 88
KU040 BLOOD 1.04 0.78
KU041 BLOOD 0. 80 0.79
KU042 BLOOD 0.52 0.72 1.00
KU043 BLOOD 0. 68 0.82 0.79
KU044 BLOOD 0.78 0. 88
KU045 BLOOD 0. 96 1.03 0. 90

F-3-26




SAMPLE

KU046
KUuo47
KUo4s
Ku049
KU050
KUO53
KU054
KU055
KUO56
KU057
KUO58
Ku059
KU060
KU061
KU062
KUo63
KUo064
KUo065
KU066
KU067
KU068
KU069
KU070
KUo071
Kuo72
KUO73
KU074
KUO75
KUO76
KUO77
KU078
KUO79
KU080
Kuos1
KU082
KUo083
KUo084
KUo85
KU086
KU087
KU088
KU089
Ku090
KU091
KU092

TABLE M5 (cont.)
KUWAI T TROOPS - COPPER

SPECI MEN KOF 1 KOF 2
(ppm) (ppm)
BLOOD 0.62 0.71
BLOOD 0.68
BLOOD 0. 80 1.09
BLOOD 0.52 0. 66
BLOOD 0. 66 0.90
BLOOD 0. 62 0. 88
BLOOD 0.62 0.76
BLOOD 0.68
BLOOD 0.72 0. 95
BLOOD 0.72 0. 80
BLOOD 0.64 0.74
BLOOD 0. 86 0. 87
BLOOD 0.84
BLOOD 0.74 0.92
BLOOD 0.52
BLOOD 0. 68 0.71
BLOOD 0.76 0.88
BLOOD 0.76 0.72
BLOOD 0.78 0.81
BLOOD 0.91 1.02
BLOOD 0.93 0.91
BLOOD 0. 88. 0.70
BLOOD 0. 89 0. 88
BLOOD 0. 88 0.74
BLOOD 1.01 0. 88
BLOOD 0.91 0. 80
BLOOD 0.81 0.75
BLOOD 1.03 0.72
BLOOD 0. 88 0.78
BLOOD 0. 83 0.75
BLOOD 0. 80 0.73
BLOOD 0.76 0.76
BLOOD 0.83 0.75
BLOOD 0.90 0.91
BLOOD 0. 65 0.77
BLOOD 0.74 0. 66
BLOOD 0.84 0.77
BLOOD 1.41 1.21
BLOOD 2.40 0.83
BLOOD 0.70 0. 68
BLOOD 0.73 0.75
BLOOD 1.22 0.97
BLOOD 1.16 0.99
BLOOD 0. 96 0.78
BLOOD 0. 83 0.78

F=3-27

KOF 3
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TABLE M5 (cont.)
KUWAI T TROOPS - COPPER

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(ppm) (ppm) (ppm)

Ku093 BL OOD 0. 88 0.83 0.81

KU094 BLOOD 0. 89 0.84 0. 89

KU095 BL OOD 0.84 0.78 0.75

KU096 BL OOD 0. 83 0.75 0.82

Ku097 BLOOD 0.70 0.81

KU098 BLOOD 0.76 0.72 0.74

KU099 BLOOD 0.93 1.08 0. 84

KU100 BLOOD 0.94 0.75 0.78

KU101 BLOOD 0. 85 0. 90 0.92

KU102 BLOOD 0.98 0. 90 0. 85

KU103 BLOOD 0. 85 0.98 0. 84

Kulo4 BL OOD 0.92 0.92 0. 90

Ku105 BLOOD 0. 80 0. 84 0.91

KU106 BLOOD 0.70 0.73 0.69

KU107 BLOOD 0.72 0. 80 0.71

KU108 BLOOD 0. 63 0.71 0. 69

KU109 BLOOD 0.76 0.81 0.91

KU110 BLOOD 0. 86 1. 04 0.76

KU11l BLOOD 0.70 0. 67 0. 65

KU112 BLOOD 0.76 0.84

Kul13 BLOOD 0.72 0.78 0.76

Kull4 BLOOD 0. 95

KU161 BL OOD 0.77

KU162 BLOOD 0. 85

KU163 BL OOD 0.67

KU164 BLOOD 1.04

KU165 BLOOD 0.73

Kul166 BLOOD 0.72

KU167 BLOOD 0. 90

Kul168 BLOOD 0. 83

KU169 BLOOD 0.76

KU170 BLOOD 0.76

KU171 BL OOD 0.71

KU172 BLOOD 0. 83

KU173 BLOOD 0.84

KU174 BLOOD 0.92

KU175. BLOOD 0.74

KU176 BLOOD 1.13

Kul77 BL OOD 0. 90

KU178 BL OOD 0. 96

KU179 BLOOD 0.77

KU180 BLOOD 0. 88

KU181 BL OOD 0. 86

KU182 BLOOD 1.05
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SAMPLE

KU183
KU184
KU185
Kul86
KuU187
Kul88
KU189
KU190
RKU203

TABLE M5 (cont.)
KTJWAI T TROOPS - COPPER

SPECI MEN KOF 1 KOF 2
(Ppm) (ppm)

BLOOD 0.88

BLOOD 0.68

BLOOD 0.79

BLOOD 0.95

BLOOD 0.69

BLOOD 0.74

BLOOD 0.83

BLOOD 0.82

BLOOD 0. 80

MEDI AN 0.83 0.83

MVEAN 0.84 0. 84

STD DEV 0.19 0.11

F-3-29

KOF 3
(ppm)

0.84

0. 86
0.13



SAMPLE

KUuoo1
KuUo0o02
RU003
KUo004
KUOO5
Kvuooe
KU007
Kuoos
KU009
Ku010
KUuo11
KU012
KU013
KUO014
KU015
KUO16
KU017
KU018
KUo19
Ku020
KUO021
Ku022
KUQ23
Ku024
KU025
KU026
KU027
KU028
Ku029
Ku030
KU031
KU032
KU033
Ku034
Ku035
KUO 36
KU037
Kuo38
Ku039
KU040
KU041
Ku042
Ku043
KUO044
KU045

KUWAI T TROOPS

SPECI MEN

BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD

KOF 1
(ppPb)
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SAMPLE

KU046
Ku047
KU048

KU049
Ku050
KU053
KU054
Ku055
KU056
KUo0s7
KU058

KUo59
KU060
KU061
KU062

KUo0é63
KU064
KU065
KU066
KU067
Ku068
KU069
KU070
Ku071
KTJOr2

KUo73
KUo074
KU075
KUO076
Kuo77
KUO78

Ku079
KUo080
Ruosl
KU082
KUo083
KU084
KU085
Ku086
KU087
Kuos8s
Kuo89
Ku090
KUo91
Ku092

TABLE M6 (cont.)

KUWAI' T TROOPS -

SPECI MEN

BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD

KCF 1
(PPP)

12.
18.
20.

N
o

25.
34.
21.
21.
24.
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(pPb)
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SAMPLE

KU093
Ku094
Ku095
KU096
Ku097
KU098
KUuo99
Kul00
KUl1l01
Kul02
KU103
KU104
KU105
KU106
KU107
KU108
KU109
KU1l10
KUl1l
Kul12
Kull3
Kul1l4
KUlel
KUle2
KU163
KUul64
KU165
KU166
KUl67
KU168
KU169
KU170
KU171
KU172
KU173
KUl174
Kul75
KU176
KU177
Kui7s
KU179
KU180
KuUul81
Ku182

TABLE M6 (cont.)

KUWAI T TROOPS -

SPECI MEN

BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD

KOF 1 KOF 2
(ppb) (PPP)
24.5 56. 8
26.6 47. 4
19.0 32.3
23.4 38.7
29.2 76.0
7.8 21.9
39.1 60. 2
20.7 39.4
34.2 36.2
56.7 64.0
75.6 96. 9
31.4 53.2
46.0 46. 0
52.6 62.6
50.0 53.8
60. 3 52.7
46.9 46.5
40.5 51.2
43.8 25.1
32.6
42.2 50.5
26.2
22.8
1 9
33.4
3 1.1
25.3
16. 7
49.0
81.9
49.5
43. 3
51.7
41. 8
55.7
16.5
11.5
14.0
15.5
28.8
16. 8
12.5
<4.5
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SAMPLE

KU183
KU184
KU185
KU186
KU187
Kul88
KU189
KU190
KU203

TABLE M6 (cont.)
KUMAI T TROOPS - LEAD

SPECI MEN KOF 1 KCF 2
(PPb) (PPb)

BLOOD 19.9

BLOOD 46.0

BLOOD 26.2

BLOOD 66. 3

BLOOD 149

BLOOD 114

BLOOD 69. 8

BLOOD 119

BLOOD 44. 0

VEDI AN 34.9 44. 2

VEAN 39.7 46. 9

STD DEV 22.5 13.2

F-3-33

KOF 3
(ppb)

30.4

32.1
11.9




SAMPLE

KU001
Kugooz2
Ku003
KUo004
Ku005
KUO06
KU0O7
Kuoo8
KUo009
KUo10
KUo11
KU012
KU0132
KU014
Ku015
KU016
. KUo17
KUo1s
KU019
Ku020
Kuo21
Ku022
Kuo23
Ku024
KUuo25
KU026
Ku027
Ku028
Ku029
KU030
KU031
KU032
KU033
KU034
KU035
KUO036
KU037
KU038
Ku039
KUo040
Kuo41
Ku042
Ku043
Ku044
Ku045

TABLE M7
KUWAIT TROOPS = NI CKEL

SPECI MEN KOF 1 KOF 2
(pPb) (ppb)
BLOOD 1.2 <1.0
BLOOD 5.0
BLOOD <1.0
BLOOD 1.0 <1.0
BL OOD <1.0
BLOOD 4.0 <1.0
BLOOD 2.0 <1.0
BLOOD 4.0
BLOOD 7.5 <1.0
BLOOD 5.5 <1.0
BLOOD 1.0 <1.0
BLOOD 3.0 8.5
BLOOD 10.0 <1.0
BLOOD 4.0 2.0
BLOOD 6.0
BLOOD 2.0 <1.0
BLOOD 2.0 <1.0
BL OOD <1.0 <1.0
BLOOD <1.0 1.0
BLOOD <1.0 <1.0
BL OOD 1.5 8.0
BLOOD <1.0
BLOOD <1.0
BLOOD <1.0 <1.0
BLOOD <1l.0 1.0
BLOOD <1.0 <1.0
BL OOD 0.5 <1.0
BLOOD 0.5 <1.0
BLOOD 1.0 2.0
BLOOD 1.0 <1.0
BLOOD 1.5
BLOOD <1.0 <1l.0
BLOOD <1l.0 1.0
BLOOD <1.0 <l1l.0
BLOOD <1.0 <1l.0
BLOOD <l1.0 <1.0
BLOOD <1.0 <1.0
BL OOD <1.0 <1.0
BLOOD <1.0 <1.0
BLOOD <1.0 5.0
BLOOD 5.5 <1.0
BLOOD <1.0 <1.0
BLOOD 3.0 <1.0
BLOOD <1.0 x1.0
BLOOD <1.0 2.7
F-3-34
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SAMPLE

KU046
KU047
KU048
Ku049
KU050
KU053
KU054
KU0S55
KU0S56
Ku057
KU058
Ku059

KU060
KUoe1
KU062
KU063
KU064
KU065
Ku066
KU067
Ku068
KU069
KU070
KU071

KU072

RU073
KU074
KU075
KUO76
KU077

KUo78
KU079

KU080

Kuosl
KU082

KU083

KU084
KUuoss
KU086

KU087

KU088

KU089

KU0s0
Ku091

KUo092

TABLE M7 (cont.)

KUWAI'T TROOPS -

SPECI MEN

BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD

KOF 1 KOF 2
(PPb) (Ppb)
10.5 3.4
<1l.0
<1.0 2.4
0.5 <1l.0
<1.0 <1.0
<1l.0 <1l.0
7.0 10.5
2.0
2.5 <1.0
<1.0 a.o
50 <1.0
<l1l.0 <1.0
<1l.0
2.0 <1.0
<1.0
5.0 1.5
7.0 <1.0
3.5 <1.0
1.0 <1.0
<1.0 <1l.0
a.o <1.0
1.5 6.4
<1l.0 <1.0
<1.0 1.5
<1.0 <1.0
<1.0 a.o
1.0 5.8
<1l.0 a.o
<1.0 <1l.0
<1.0 <1l.0
<1.0 <1l.0
<1.0 6.0
<1.0 7.2
<l.0 1.4
c.o 7.6
6.0 <1l.0
50 7.6
<1.0 2.0
<1.0 6.4
<1.0 <1.0
3.5 <l.0
3.1 <1.0
<1.0 <1l.0
<1.0 4.1
2.3 <1.0
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SAMPLE

Ku093
KU094
KU095
KU096
Ku097
KU098
Ku099
KUlo00
KUlo01l
Kul02
KUulo03
KU104
KU105
KU106
Kul07
KU108
KU1l09
KU110
RU11l1
KU1l12
Kull3
Kull4
KU161
KU162
KU163
KUl64
KU165
Kul66
KU167
Kul68
KU169
KU170
KU171
Kul72
Kul73
KU174
Kul75
KU176
Kul77
KU178
Kul79
KU180
KU181
Kul82

SPECI MEN

BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD
BLOOD

TABLE M7 (cont.)
KUMI T TROOPS - N CKEL

KOF 1 KOF 2
(pPb) (ppb)
<1.0 <1.0
<1l.0 6.4
<1.0 <1.0
<1.0 «<1.0
<1.0 <1.0
<1.0 10.5
<1l.0 2.7
<1l.0 <1.0
<l.0 6.5
<1.0 1.8
cl.o <1.0
<1.0 <1.0
1.6 <1.0
<1.0 <1.0
a.o <1.0
c.o 1.5
<1.0 <1.0
<1.0 3.3
8.4 <1.0
<1.0
<1.0 <1.0
<1.0
<1.0
<l.0
<1.0
a.o
a.o
a.o
<1.0
5.0
2.0
2.5
3.5
4.5
4.5
12.5
<1l.0
<1.0
a.o
<1.0
<1l.0
<1.0
<1l.0
<1.0




TABLE M7 (cont.)
KUWAIT TROOPS - NI CKEL

SANMPLE SPECI MEN KOF 1 KOF 2 KCF 3
(ppb) (ppb) (pPpb)
KU183 BLOOD <1.0
KU184 BLOOD 1.5
KU185 BLOOD <1.0
KU1l86 BLOOD <1.0
KU187 BLOOD 1.5
KUulisg BLOOD <1l.0
Ku1s89 BLOOD <1.0
KU190 BLOOD <1.0
KU203 BLOOD <1.0
MEDI AN <1.0 <1.0 <1.0
MVEAN
STD DEV
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TABLE M 8
KUWAI T TROOPS -~ VANADI UM

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(ppb) (ppb) (ppb)
KU001 BLOOD 0.50 0.22 <0.2
KU002 BLOOD 0. 66 <0.2
KU003 BLOOD 0. 40 0. 35 0. 33
KU004 BLOOD 0. 63 '0.81 <0.2
KU00S BLOOD 0.64 co. 2 <0.2
KU006 BLOOD 0.50 <0.2
KUo007 BLOOD 0. 65 0.24 co. 2
KU008 BLOOD co. 2
Ku009 BL OOD co. 2 <0.2 co. 2
Ku010 BLOOD 0. 68 <0.2
KUo1l1 BLOOD 0. 38 <0.2 co. 2
KUo012 BLOOD co. 2 <0.2 <0.2
KU013 BLOOD 0. 35 <0.2 <0.2
KU014 BLOOD 0. 35 co. 2 <0.2
KUo15 BLOOD 0.33 <0.2
KUO1le BLOOD 0.70 <0.2 <0.2
KU017 BLOOD 0.43 <0.2 0.75
KUo1s8 BLOOD - 0.30 <0.2 1.00
KU019 BLOOD 0.50 <0.2 0.53
KU020 BL OOD 0. 35 co. 2 0. 93
KUuo21 BLOOD <0.2 <0.2 0. 65
KU022 BLOOD <0.2 co. 2 0.73
KU023 BLOOD 0.28
KUu024 BLOOD 0. 20 co. 2 0. 40
KUo025 BLOOD co. 2 <0.2
KU026 BLOOD co. 2 <0.2 0.50
KUuo27 BLOOD <0.2 <0.2 0.70
KU028 BLOOD <0.2 <0.2 0. 45
Kuo29 BLOOD co. 2 co. 2 0.53
KU030 BLOOD <0.2 <0.2 0. 35
KUo031 BLOOD <0.2 0. 43
KU032 BLOOD <0.2 <0.2 0.35
KU033 BLOOD <0.2 <0.,2 0. 48
KU034 BLOOD <0.2 <0.2 0. 33
KU035 BLOOD co. 2 <0.2 <0.2
KU036 BLOOD <0.2 co. 2 0. 25
KU037 BLOOD <0.2 <0.2 0.53
KU038 BLOOD <Q.2 co. 2 <0.2
Ku039 BLOOD <0.2 <D.2
KU040 BL OOD <0.2 co. 2
Kuo41 BLOOD <0.2 co. 2
Kuo42 BLOOD co. 2 co. 2 0.30
KU043 BLOOD <0.2 <0.2 0.53
Kuo44 BLOOD 0. 23 co. 2
Ku0o45 BLOOD <0.2 co. 2 0. 43
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TABLE M8 (cont.)
KUWAI T TROOPS = VANADH UM

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(ppb) (ppb) (ppb)
KU046 BLOOD <0.2 <0.2 0. 80
Kuo47 BLOOD <0.2 1.10
KU048 BLOOD <0.2 0. 25
KU049 BLOOD 0.20 <0.2
KU050 BLOOD <0.2 <0.2 0.70
KUO53 BLOOD <0.2 0. 28
KU054 BLOOD <0.2 0. 23 0. 88
KUO55 BLOOD <0.2 0.48
KU056 BLOOD <0.2 0. 23 0. 43
Ku057 BLOOD <0.2 co. 2
KUO58 BLOOD <0.2 <0.2
KU059 BLOCD <0.2 <0.2
KU060 BLOOD <0.2 0.98
KU061 BLOOD <0.2 co. 2 0.55
KU062 BLOOD <0.2
KU063 BLOCD <0.2 co. 2 0. 23
KU064 BLOOD <0.2 0. 30 <0.2
KU065 BLOOD <0.2 <0.2 0.44
KU066 BLOOD 0.21 0.35 0. 46
KUOG67 BLOOD <0.2 <0.2 0.51
KU068 BLOOD <0.2 <0.2 0. 44
KUoée9 BLOOD <0.2 0. 36 0. 45
KU070 BLOOD <0.2 <0.2
Kuo71 BLOOD co. 2 <0.2 0.50
KU072 BLOOD <0.2 0. 45 0.40
KUO73 BLOOD 0. 25
KUO76 BLOOD <0.2
KU077 BLOOD <0.2
KUO78 BLOCOD 0.21 <0.2 0.40
KUo79 BLOOD <0.2 <0.2
KU080 BLOOD <0.2 0. 28
KUo81 BLOOD <0.2 0. 40
KU082 BLOOD <0.2 0.32
KU083 BLOOD <0.2 0. 26
KU084 BLOOD 0. 38
KU085 BLOOD <0.2 0. 28
KU086 BLOOD <0.2 0. 26
KU087 BLOOD <0.2 0.30
KUO88 BLOOD <0.2 <0.2 0.44
KUo089 BLOOD 0.93 <0.2 0.44
KU090 BLOOD 0.70 <0.2 <0.2
KU091 BLOOD 0.78 <0.2 <0.2
KU092 BLOOD 0.79 <0.2
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SAMPLE

Ku093
KU094
KU095
KU096
KU097
KU098
KU099
KU100
Kuio1l
KU102
KU103
KU104
KU105
KU106
KU107
KU108
Kul09
KUllo0
KUil1l1l1
KUllz
KU113
KU183
Kul84
KU185
KUulse
KU187
KU188

TABLE M8 (cont.)
KUAI T TROOPS - VANADI UM

SPECI MEN KOF 1 KOF 2
(ppb) (ppb)

BLOOD 0. 66 <0.2

BLOOD 0.74 <0.2

BLOOD 0.73 <0.2

BLOOD 0.81 0. 39

BLOOD 0.64 <0.2

BLOOD 0.69 0. 40

BLOOD 0. 85 0.70

BLOOD 0.69

BLOOD 0.59 0. 85

BLOOD 0. 49 0. 40

BLOOD 0. 38 0. 25

BLOOD 0. 65

BLOOD 0. 45 <0.2

BLOOD 0. 40 <0.2

BLOOD 0. 56 <0.2

BLOOD <0.2 <0.2

BLOOD 0. 25 <0.2

BLOOD 0. 25 <0.2

BLOOD 0. 38

BLOOD 0.55

BLOOD 0. 44 0.20

BLOOD 0. 45

BLOOD <0.2

BLOOD 0. 20

BLOOD <0.2

BLOOD <0.2

BL OOD co. 2

VEDI AN co. 2 <0.2

MEAN

STD DEV

F-3- 40

KOF 3
(ppb)

<0.2
co. 2
<0.2
<0.2
co. 2
co. 2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2

0.3




SAMPLE

KUoo01
KU002
KUO03
KU004
KUO05
KU006
KUOO7
KUO08
Ku009
KUo10
KU01l1
KUu012
KU013
Ku014
KUQ15
KUO16
KU017
Kuo1is
KUo019
KU020
KU021
Kuo22
KU023
Ku024
KU025
KU026
Kuoz27
KUuo28
KU029
KU030
KU031
KU032
KU033
KU034
KUo35
KUO36
KU037
KU038
Ku039
KU040
Ku041
Ku042
KU043
KU044
KU045

TABLE M9
KUWAI'T TROOPS = ZINC

SPECI MEN KOF 1 KOF 2 KOF 3
(ppm) (ppm) (pPm)
BLOOD 6. 07 8. 06 6.54
BLOOD 5.85 6. 56
BLOOD 4,97 6. 61 6. 36
BLOOD 6. 81 8. 50 7.12
BLOOD 7.24 8.17 7.62
BLOOD 6. 49 8.31
BLOOD 6. 66 7.97 6. 65
BLOOD 7.39
BLOOD 7.96 7.99 6. 68
BLOOD 10.5 6. 95
BLOOD 7.08 8.33 6. 58
BLOOD 6.10 9. 30 6. 30
BLOOD 7.57 6. 02 5 71
BLOOD 8.67 7.21 6.92
BLOOD 7.68 7.76
BLOOD 7.21 7.17 7.25
BLOOD 6. 85 6. 69 6.16
BLOOD 6.79 8. 36 7.59
BLOOD 6.72 6.71 6. 87
BLOOD 5.82 5.83 5.78
BLOOD 6. 69 6. 97 6. 88
BLOOD 8.59 9.98 8. 17
BLOOD 7.62
BLOOD 7.24 6. 58 7.13
BLOOD 8. 06 7.63
BLOOD 7.40 7.21 7.70
BLOOD 6. 09 6. 03 6. 20
BLOOD 10. 2 6. 64 7.21
BLOOD 7.59 7.48 7.59
BLOOD 7.72 6. 34 7.12
BLOOD 7.24 7. 37
BLOOD 7.08 7.27 7.43
BLOOD 7.15 6. 10 7.42
BLOOD 7.37 7.34 7.44
BLOOD 7.74 8.02 8.76
BLOOD 6. 98 9. 67 7.92
BLOOD 6. 19 7.16 8.19
BLOOD 7.54 7.48 6.74
BLOOD 6. 65 5.81 6.47
BLOOD 6.78 5.92
BLOOD 8.10 7.27
BLOOD 7.23 7.41 8. 54
BLOOD 7.42 7.76 7.32
BLOOD 5.78 5.82
BLOOD 8.30 9. 80 8. 36
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SAMPLE

KU046
Ku047
Ku048
Ku049
KU050
KU053
KU054
KU055
KU056
KU057
KU058
Ku059
KU060
KU061
KUuoes2
KU063
KU064
KU065
KUO66
KU067
KU068
KU069
Kuo79
KU071
KU072
KU073
Ku074
KUo075
KU076
RU077
KUo78
KU079
KU080
Kuos1l
Kuos2
Kuos83
Ku084
KU085
KUO86
KU087
Ku088
Kuoso
KUo090
KU091
KU092

TABLE M9 (cont.)
KUAI T TROOPS = ZINC

SPECI MEN KOF 1 KOF 2
(ppm) (ppm)
BLOOD 7.64 7.86
BLOOD 7. 15
BLOOD 6. 00 7.36
BLOOD 7. 44 7.66
BLOOD 6. 10 6. 82
BLOOD 5. 41 6. 24
BLOOD 7.23 6. 56
BLOOD 7.42
BLOOD 6. 25 7.18
BLOOD 6.91 6. 92
BLOOD 7. 44 7.21
BLOOD 5.72 5. 23
BLOOD 7.71
BLOOD 8. 45 7.56
BLOOD 5. 89
BLOOD 7.31 7.15
BLOOD 6. 20 5.81
BLOOD 7.72 7.59
BLOOD 8.58 8. 36
BLOOD 7.09 6. 59
BLOOD 9.93 10. 3
BLOOD 5. 46 5.72
BLOOD' 8. 21 8. 50
BLOOD 8.80 7.20
BLOOD 7.62 7.51
BLOOD 6. 89 6. 72
BLOOD 8.55 7.52
BLOOD 9.55 7.70
BLOOD 8. 01 7.74
BLOOD 9.17 8. 95
BLOOD 7.00 7.29
BLOOD 7.39 7.43
BLOOD 8. 35 7. 90
BLOOD 6. 45 6. 69
BLOOD 7.00 6.58
BLOOD 5. 93 6. 23
BLOOD 6. 47 7.51
BLOOD 5. 63 6. 35
BLOOD 14. 9 9. 65
BLOOD 6.31 6. 80
BLOOD 6. 00 6.87
BLOOD 8.55 7.97
BLOOD 7.39 6. 41
BLOOD 6.93 6. 91
BLOOD 10. 1 10. 0

m
@
IN
N

KOF 3
(ppm)

~Nooooo o

PPOONPONNOINOONODNONOOINOPO PPN 0

.74
. 46
.01
.58
.46




SAMPLE

KUo093
KU094
Ku095
KU096
KU0s7
KU098
KU099
KU100
KUl01
KU102
KU103
KU104
KU105
KU106
KU107
KU108
KUl09
KU110
KU111
Ku112
KU113
KUl14
KU161
KU162
KU163
KU164
KU165
KU166
KU167
KU168
KU169
KU170
KU171
KU172
KU173
KU174
KU175
KU176
KU177
KU178
KU179
KU180
KUuisl
Ku182

TABLE M9 (cont.)
KUWAI T TROOPS - ZI NC

SPECI MEN KOF 1 KOF 2 KOF 3
(ppm) (ppm) (ppm)

BLOOD 7.62 7.76 6.93

BLOOD 5.88 6.91 5.98

BLOCD 7.61 7.75 7.86

BLOCD 6.74 6. 88 6.58

BLOOD 7.34 21.6 8.14

BLOOD 8.99 8. 50 9.13

BLOOD 7. 46 10. 4 7.80

BLOOD 8.62 6.58 7.74

BLOOD 8.13 9.37 7.83

BLOCD 7.93 7.91 7.72

BLOOD 8.23 10. 2 9.96

BLOCD 6.55 7.85 6.47

BLOOD 7.38 7.98 8.14

BLOOD 7.91 8.68 7.50

BLOOD 7.56 10.2 8.53

BLOOD 6.53 7.48 7.12

BLOOD 7.22 8.10 7.89

BLOOD 7.22 6.74 7.99

BLOOD 7.29 7.70 8.61

BLOOD 8.40 9. 37

BLOOD 6. 60 7.42 7.20

BLOOD 4.70

BLOOD 7.59

BLOOD 7.71

BLOOD 6.72

BLOOD 7.53

BLOOD 8.31

BLOOD 7.17

BLOCD 9.24

BLOCD 8.14

BLOOD 7.15

BLOOD 7. 49

BLOOD 7.63

BLOOD 7. 45

BLOOD 8. 28

BLOOD 7.11

BLOOD 7.28

BLOOD 9.01

BLOOD 9.29

BLOOD 8.50

BLOOD 6.64

BLOOD 7.62

BLOOD 9.44

BLOCD 5.43
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TABLE M9 (cont.)
KUIAI T TROOPS - ZINC

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3

(ppm) (ppm) (ppm)
KU183 BLOOD 6.16
KU184 BLOOD 7.30
KU185 BLOOD 7.65
KU186 BLOOD 7.99
KU187 BLOOD 6.48
Ku188 BLOOD 7.62
KU189 BLOOD 6. 69
Ku190 BLOOD 7.13
KU203 BLOOD 7.41

MEDI AN 7.37 7.42 7.42

VEAN 7.40 7. 60 7.46

STD DEV 1.22 1.78 0.97
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TABLE M 10
KUWAI T TROOPS - CADM UM

SANMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(PPb) (PPb) (PPb)
Ku001 URI NE 0. 40 0. 39 0.23
KU002 URI NE 0. 67 1.12 0.12
KU0O03 URI NE 0.92 0. 28 0.53
KU004 URI NE 0.81 0.54 0. 84
KU005 URI NE 0. 47 0.31 0. 23
KUOO6 URI NE 0.16 0.22 0.52
Ku007 URI NE 0. 93 0. 27 0. 20
KuUuoo8 URI NE 0.92 0.28 0.17
KU0Q09 URI NE 0. 43 0.22
KUo010 URI NE 0. 46 0. 59 0. 45
KUO1l1l URI NE 0.92 0.31 0.73
Ku012 URI NE 0. 85 0. 38 0.24
KU013 URI NE 0.58 0. 25 0.53
KU014 URI NE 0.31 0.14 0. 35
KU015 URI NE 0. 99 0. 26 0.21
KUO16 URI NE 0. 57 0. 68 0. 26
Ku017 URI NE 0. 29 0. 26 0.13
KU01ls8 URI NE 0. 33 0. 25 0.51
KU019 URI NE 0.24 0. 26 0.24
Ku020 URI NE 1.63 0.17 0. 85
Ku021 URI NE 0. 33 0. 45 0. 09
KU022 URI NE 0. 43 0.81 0. 85
KU023 URI NE 0. 45 0. 38 0.41
KU024 URI NE 0. 33 0. 40 0.11
KU025 URI NE 0.52 0. 68 0. 16
KU026 URI NE 0. 36 0.21 0.04
KU027 URI NE 0.93 1. 30 0. 26
KU028 URI NE 0.51 0. 40 0. 32
Ku029 URI NE 0. 26 0. 85 0.21
KU030 URI NE 1. 05 0.71 0. 29
KU031 URI NE 0.23 0.28
KU032 URI NE 0. 39 0. 89 0. 30
KUo033 URI NE 0. 38 0.31 0. 06
KU034 URI NE 0.12 0.18 0. 15
Ku035 URI NE 0.18 1. 09 3.01
KUQ36 URI NE 0. 29 0. 46 0.50
KUuo37 URI NE 0. 27 1.08 0. 95
KU038 URI NE 0. 20 1.10 0. 08
KU039 URI NE 0.12 0. 87 0. 09
KU040 URI NE 0. 36 0. 38
Ku041 URI NE 0. 37 0.11
KUo042 URI NE 0.31 0.11 0. 06
Ku043 URI NE 0. 25 0. 38 0. 15
KU044 URI NE 0.10 0. 15
KU045 URI NE 0.14 0.73 0.54




SAMPLE

KUOD46
Ku047
Ku048
Ku049
KUo050
RKUQS3
Ku054
KU055
KU056
KU057
Kuo58
KUo059
KU060
KU061
KU062
KU063
KU064
KUO 65
KUO66
KU067
.KU068
KU069
RU070
KU071
KUo072
KU073
Ku074
KUQ075
KU076
Ku077
KU078
KU083
KU085
Ku087
KU089
Ku090
Kuo91
Ku092
KUo093
KU094
KU095
KU096
KU097
KU098

TABLE M 10 (cont.)

KWAI'T TROOPS - CADM UM

SPECI MEN

URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URINE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE

KOF 1
(ppb)

0. 27
0. 46
0.11
0.13
0. 06
0.23
0.18
0.15
0.12
0. 14
0.17
0.10
0. 30
0. 56
0. 06
0.09
0.29
0.16
0. 24
0.35
0. 58
0.16
0.31
0.13
0. 45

0.28
0.18
0.14

0.31
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KOF 2
(ppb)

coooooo0o o000

. 56

15
18
15
31

.99
.17
. 25

32

. 20
.19
.79
.17
.70
.16
.05
.01

.37
.37

KOF 3
(ppb)

0. 84

coooo
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(e}

OO L0000 LOLLOL 0o

© coooproo
N
e}




TABLE M 10 (cont.1
KWAIT TROOPS - CADM UM

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(PPb) (PPD) (PPb)

Ku099 URI NE 0.31 0.84
KU100 URI NE 0.29
KU102 URI NE 0.70
Kul03 URI NE 0. 26 0. 26
KU104 URI NE 0.09 0.72
KU105 URI NE 0.34 0.17
KU107 URI NE 0.17
KU108 URI NE 0.21 0.23
KU109 URI NE 0. 27 0. 38
KU110 URI NE 0.14
KUl1l URI NE 0.28 0.10
KU112 URI NE 0.52 0. 18
Kuli3 URI NE 0. 35 0. 30
Kulli4 URI NE 0. 26
KU115 URI NE 0. 26 0. 48
KU116 URI NE 0. 13
Kull7 URI NE 0.13 0.09
KU118 URI NE 0.32 0.50
KU119 URI NE 0. 56 0.71
Kul20 URI NE 0.23 0. 26
Kul21l URI NE 0. 30 0. 30
Kul22 URI NE 0. 20 0. 26
KU123 URI NE 0. 38
KUl124 URI NE 0. 34 0.69
KU125 URI NE 0. 35 0. 32
KU130 URI NE 0.43
KU131 URI NE 0. 38
KU132 URI NE 1.08
KU133 URI NE 0. 49
KU134 URI NE 0. 44
KU135 URI NE 0.75
KU136 URI NE 0.13 0.54
Kul37 URI NE 0.10

KU138 URI NE 0.32

Kul39 URI NE 0. 37 0.39
KU140 URI NE 0. 06 0.41
Kul4il URI NE 0. 07 1.06
KUl42 URI NE 1.04 0. 82
KU143 URI NE 0.92 0. 96
Kul44 URI NE 0. 16 0. 66
Ku145 URI NE 0.60

KU148 URI NE 0. 18 0.58
KU149 URI NE 0. 68

Kul50 URI NE 0. 45
Kul51 URI NE 0.82 0. 33
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TABLE M 10 (cont.)
KUMAI T TROOPS - CADM UM

SAMPLE SPECI MEN KCOF 1 KCF 2 KOF 3
(ppb) (ppb) (PpPb)

KU152 URI NE 0.21 0. 38

KU153 URI NE 0.71 0.73

Kul54 URI NE 0. 47

KU155 URI NE 0.48

KU156 URI NE 0.10

KU157 URI NE 1.38 0.50

KU158 URI NE 1.07 0.15

Kul59 URI NE 0.98 1.04

KU160 URI NE 0.22 0.53

KU163 URI NE 0.19

Kul75 URI NE 0.10

KU178 URI NE 0.12

KU180 URI NE 0.13

Ku182 URI NE 0. 67

KU183 URI NE 0.18

KU184 URI NE 0.32

KU185 URI NE 0.11 0.11

KU187 URI NE 0.59 0.18

KU188 URI NE 0. 54 0.09

KU189 URI NE 0.10

KU190 URI NE 0.12 0.08

Kul91l URI NE 0.51

KU192 URINE 0. 57

KU193 URI NE 0.19

Kul94 URI NE 0.14 0.12

Kul95 URINE 0. 38 0.16

KU196 URI NE 0.53 0.12

KUul98 URI NE 0.15

Kul99 URI NE 0. 20

Ku201 URI NE 0.19 0. 47

KU202 URI NE 0.52

KU203 URI NE 0.21

KU204 URI NE 0. 06

KU205 URI NE 0.91
VEDI AN 0. 30 0.30 0. 30
MEAN 0.37 0. 40 0. 43
STD DEV 0.27 0.31 0.43
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TABLE M 11
KWAIT TROOPS - CHROM UM

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(ppb) (ppb) (ppb)
KUo001 URI NE 1.8 3.7 3.6
KU002 URI NE 4.8 8.4 3.5
KU003 URI NE 6.2 12.8 5.4
KU004 URI NE 4.8 9.4 3.4
KU005 URI NE 3.0 3.7 4.9
KU006 URI NE 5.4 4.9 7.0
KU007 URI NE 4.8 8.6 3.0
KU008 URI NE 6.6 8.4 3.0
KU009 URI NE 6.4 4.6 3.6
Ku010 URI NE 3.0 4.0 3.4
KU0O1l1 URI NE 8.2 4.4 4.6
Ku012 URI NE 7.0 2.4 6.2
Ku013 URI NE a.2 6.2 3.6
KU014 URI NE 4.0 4.0 3.8
KUO15 URI NE 4.7 2.6 3.8
KUO16 URI NE 6.8 7.0 4.8
RKU017 URI NE 3.3 1.3 4.4
KU018 URI NE 4.4 2.6 3.4
KUO019 URI NE 2.7 4.4 5.6
KU020 URI NE 5.5 1.5 3.4
KU021 URI NE 5.2 3.2 4.1
KU022 URI NE 7.9 4.5 6.5
KU023 URI NE 1.2 2.3 2.6
KU024 URI NE 8.3 7.8 6.0
KU025 URI NE 7.4 5.4 10.5
KU026 URI NE 7.8 4.8 4.2
KU027 URI NE 5.8 10. 8 4.5
KU028 URI NE 3.0 5.4
Ku029 URI NE 3.0 7.4 7.6
KU030 URI NE 3.0 5.6 6.6
KUO031 URI NE 2.6 6.5
KU032 URI NE 2.8 9.2 4.8
KU033 URI NE 5.6 3.4 3.5
KU034 URI NE 4.8 3.0 5.8
KU035 URI NE 4.4 5.8 3.8
KUO036 URI NE 4.6 3.4 7.1
KU037 URI NE 1.6 12.2 4.4
KU038 URI NE 3.0 5.8 3.1
KU039 URI NE 4.0 2.2 3.1
KU040 URI NE 8.4 2.6
KU041 URI NE 2.6 3.8
KUO042 URI NE 2.4 3.0 2.9
KU043 URI NE 2.2 2.8 4.7
KU044 URI NE 5.2 4. 4
KU045 URI NE 2.4 7.0 4.8




TABLE M 11 (cont.)
KUWAI T TROOPS = CHROM UM

SANMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(PPD) (PPb) (Ppb)

KU046 URI NE 2.0 5.8 4.4

KUu047 URI NE 2.4 2.4

KU048 URI NE 3.0 4.0

KU049 URI NE 9.0 4.8

KUO50 URI NE 3.2 4,2 4.8

KU053 URI NE 3.0 7.4 4.7

KU054 URI NE 2.0 3.0 2.8

KUO55 URI NE 4.4 2.0 1.8

KUO56 URI NE 2.2 9.8 1.9

KUO57 URI NE 50 3.0

KU058 URI NE 7.4 2.0

Ku059 URI NE 3.2 3.4

KUO60 URI NE 4.2 4.8 1.6

KU061 URI NE 3.2 3.8 2.2

KU062 URI NE 4.2

KU063 URI NE 12.2 2.0 1.2

KU064 URI NE 12. 6 6.4 1.6

KU065 URI NE 52 8.2

KUO66 URI NE 9.2 4.8

KU067 URINE 54 3.4

KU068 URI NE a.2 7.6

KU069 URI NE 4,8 3.6

KU070 URI NE 4.4 8.8

KU071 URI NE 4,2 1.8

KU072 URI NE 54 4.6 7.2

KUo073 URI NE 3.6 2.0

Ku074 URI NE 4.6 1.6

KUO75 URI NE 58 2.6

KUO76 URI NE 4.6 3.2

KUO77 URI NE 2.8

Kuo78 URI NE 7.0

Kuos3 URI NE 2.6

KU085 URI NE 2.0

KUo087 URI NE 1.0

KU089 URI NE 8.0

Ku090 URI NE 2.8

KU091 URI NE 1.6 3.0

Ku092 URI NE 1.4 8.6
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TABLE M 11 (cont.)
KUWAI T TROOPS = CHROM UM

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(Ppb) (Ppb) (PPb)
KU093 URI NE 2.6 7.4
Ku094 URI NE 11.0 2.0
KU095 URI NE 1.8 4.0
KU096 URI NE 5.0 3.6
Ku097 URI NE 1.4
KU098 URI NE 1.6 1.6
Ku099 URI NE 2.4 4.0
KU100 URI NE 1.0
KU102 URI NE 1.6
Ku103 URI NE 3.2 1.4
KU104 URI NE 2.8 2.4
KU105 URI NE 3.6 1.8
KU106 URI NE 5.0
KU107 URI NE 2.6
KU108 URI NE 2.2 2.8
Ku109 URI NE 1.0 2.6
KU110 URI NE 2.0
KU11l1 URI NE 2.0 2.2
KU112 URI NE 4.2 2.0
KU113 URI NE 7.0 4.4
KU114 URI NE 6.8
Kul15 URI NE 8.2 7.2
KU116 URI NE 13.6
KU117 URI NE 2.8 6.8
KU118 URI NE 6.6 18.0
KU119 URI NE 6.4 20. 4
KU120 URI NE 3.6 14.8
Kul21 URI NE 3.2 - 7.6
Kul22 URI NE 10. 4 4.8
KU123 URI NE 6.0
KU124 URI NE 11.8 13.6
KU125 URI NE 8.8 15.2
KU130 URI NE 12. 4
Kul31 URI NE 12.0
KU132 URI NE 8.2
Kul33 URI NE 9.2
Kul34 URI NE 5.6
KU135 URI NE 8.0
KU136 URI NE 3.4 2.8
Kul137 URI NE 5.2
KU138 URI NE 3.6 8.6
KU139 URI NE 7.4 6.8
KU140 URI NE 1.4 4.2
Ku141 URI NE 3.4 5.6
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TABLE M 11 (cont.)
KUWAI T TROOPS = CHROM UM

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(pPb) (ppb) (PEDb)

KU142 URI NE 3.0 5.6

KU143 URINE 5.8 8.8

KUL44 URI NE 11.2 9.4

KU145 URI NE 2.6

KUL48 URI NE 9.4 7.2

Ku149 URI NE 8.2

KU150 URI NE 5.0 9.6

KU151 URI NE 9.0 11. 6

KU152 URI NE 2.6 16. 8

KU153 URI NE 13. 0 8.6

KU154 URI NE 9.8

KUL55 URI NE 7.0

KU156 URI NE 3.2

KU157 URI NE 4.4 9.6

KU158 URI NE 2.4 9.0

Ku159 URI NE 3.6 7.6

KU160 URI NE 1.6 3.0

KU163 URI NE 1.4

KUL75 URI NE 1.8

KUL78 URI NE 48

KU180 URI NE 6.8

KU182 URI NE 9.6

KU183 URI NE 11. 6

KU184 URI NE 7.4

KU185 URI NE 7.2 3.6

KU187 URI NE 10. 0 5.2

KU188 6.6

KU189 URI NE 12.6 7.6

KUL190 URI NE 11. 4 9.0

KU191 URI NE 6.8

KU192 URI NE 6.8

Ku193 URI NE 13. 0

KU194 URI NE 7.0 2.2

KU195 URI NE 10. 8 4.4

KU196 URI NE 6. 4

KU198 URI NE 1.2

KUL199 URI NE 13.2
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TABLE M 11 (cont.)
KUWAI T TROOPS - CHROM UM

SAMPLE SPECI MEN KOF 1 KCF 2 KCF 3
(ppPb) (PPb) (PPb)
Ku201 URI NE 11.0 1.0
RU202 URI NE 2.2
KU203 URI NE 10.0
KU204 URI NE 2.6
KU205 URI NE 2.6
VEDI AN 5.0 3.8 4.5
VEAN 5.9 4.7 5.5
STD DEV 3.0 3.0 3.6
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TABLE M 12
KUWAI'T TROOPS - LEAD

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(ppb) (pPb) (ppb)
KU001 URI NE 58. 4 35. 4 21. 8
KU002 URINE 16.0 10. 1 14. 3
KU003 URI NE 7.0 7.6 12.8
KU004 URI NE 18. 4 3.8 14. 6
KUOO5 URI NE 36.0 26. 6 13.7
KU006 URI NE 44. 4 18.7 6.7
KU007 URI NE 4.0 4.8 14. 1
KU008 URI NE 37.6 3.7 21.7
Ku009 URI NE 4.0 1.4 8.2
KU010 URI NE 20. 6 23. 8 5.5
KUO011 URI NE 23. 4 2.5 10. 1
KUO12 URI NE 16. 8 26. 4 20. 2
KUO13 URI NE 4.1 2.3 12.0
KUO14 URI NE 13.4 3.1 21.3
KUO015 URI NE 46.6 1.0 13.5
KUO16 URI NE 30. 2 1.5 9.1
KUO17 URI NE 59.0 10. 7 15. 9
KUO018 URI NE 3.2 5.8 14. 8
KUO019 URI NE 68. 0 9.1 22.2
KU020 URI NE 41. 2 2.6 2.0
KU021 URI NE 45. 8 17.0 20. 8
KU022 URI NE 22. 8 28.0 22.0
KU023 URI NE 57.2 7.6 4.9
KU024 URI NE 51.2 12. 6 12.6
KU025 URI NE 63. 2 10. 6 3.6
KU026 URI NE 23.0 32.0 17.5
KU027 URI NE 33.2 20. 0 15.9
KU028 URI NE 27.6 4.8 11.7
Ku029 URI NE 18.0 28.0 11.7
KU030 URI NE 21.0 18. 4 5.5
KUO031 URI NE 7.6 13. 3
KU032 URI NE 15. 8 22.0 6.6
KU033 URI NE 22. 8 24. 2 4.5
KU034 URI NE 20. 2 3.2 8.5
KU035 URI NE 14.6 16. 0 27.2
KU036 URI NE 73.2 9.4 17.7
KU037 URI NE 4.7 23.6 9.6
KUO038 URI NE 8.2 15.1 10.1
KU039 URI NE 7.7 22.0 14. 8
KU040 URI NE 5.5 11. 4
KU041 URI NE 13. 4 6.0
KU042 URI NE 6.1 7.4 12.7
KU043 URI NE 15. 1 75. 2 15.9
KU044 URI NE 59. 4 7.4
KU045 URI NE 24. 6 12.8 12.7




SAMPLE

KU046
Ku047
KU048
RKU049
KUo0§80
KU053
Ku054
KUo55
KU056
KUO57
KU058
Ku059
KU060
KU061
KU062
KUO63
KU064
KU065
KUO66
KU067
KU068
KU069
KU070
KUo071
KUO72
KUo73
KU074
KUO75
KUO076
KUo77
KUO78
KU083
KU085
Kuos7
KU089
Ku090
Kuos1
Ku092
KU093
KU094
KU095
KU096
Ku097
KU09s

TABLE M 12 (cont.)

KUWAI' T TROOPS -

SPECI MEN

URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE
URI NE

KOF 1
(ppb)
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KOF 2
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TABLE M 12 (cont.)
KUWA T TROOPS - LEAD

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(ppb) (ppb) (ppb)
KU099 URI NE 12.8 3.7
Ku100 URI NE 11. 6
KU102 URI NE 19.0
Ku103 URI NE 50. 4 12.0
KU104 URI NE 7.7 9.1
KU105 URI NE 8.2 7.9
KU106 URI NE 9.0
Kul07 URI NE 8.6
KU108 URI NE 2.1 12.0
Ku109 URI NE 17.7 11.0
KU110 URI NE 20.5
KU111 URI NE 8.7 9.9
KU112 URI NE 73.2 13.1
KU113 URI NE 8.6 11.7
KU114 URI NE 16. 6
KU115 URI NE 24.7 15. 6
KU116 URI NE 10. 8
KU117 URI NE 9.3 7.6
KU118 URI NE 11.2 15. 4
KU119 URI NE 10.9 19.8
KU120 URI NE 7.8 10. 4
KU121 URI NE 9.3 11. 4
KU122 URI NE 9.3 16.7
KU123 URI NE 10. 1
KU124 URI NE 25.9 11.6
KU125 URI NE 6.2 19.0
KU130 URI NE 8.4
KU131 URI NE 21.1
KU132 URI NE 13.8
KU133 URI NE 18.8
KU134 URI NE 16. 2
KU135 URI NE 13.6
KU136 URI NE 9.6 2.8
KU137 URI NE 8.3
KU138 URI NE 8.0 20.0
Ku139 URI NE 10. 2 13. 4
KU140 URI NE 7.5 10. 8
KU141 URI NE 8.8 11.0
KU142 URI NE 8.6 6.0
KU143 URI NE 12.3 13.1
KU144 URI NE 9.0 10. 4
KU145 URI NE 7.9
KU148 URI NE 3.9 12.7
KU149 URI NE 5.4
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TABLE M 12 (cont.)
KUWAI T TROOPS - LEAD

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(ppb) (ppb) (ppb)

KU150 URI NE 9.4 18.0

Kul51 URI NE 7.2 15.1

KU152 URI NE 9.0 19.1

KU153 URI NE 7.0 5.9

KU154 URI NE 6. 4

KU155 URI NE 9.6

KU156 URI NE 5.1

Kul57 URI NE 13. 4 8.7

KU158 URI NE 10.0 9.1

KU159 URI NE 19. 8 10. 7

KU160 URI NE 8.4 7.7

KU175 URI NE 6.2

KU178 URI NE 5.7

KU180 URI NE 8.0

KU182 URI NE 9.3

KU183 URI NE 13.8

KU184 URI NE 10. 8

KU185 URI NE 8.4 3.4

KU187 URI NE 30.0 17.8

KU188 URI NE 18.5 6.5

KU189 URI NE 2.8

KU190 URI NE 15.6 9.6

Ku191 URI NE 14.1

KU192 URI NE 10. 6

KU193 URI NE 16. 6

KU194 URI NE 13.7 4.4

KU195 URI NE 15.0 8.2

KU196 URI NE 17.7 6.2

KU198 URI NE 4.0

Ku199 URI NE 6.2

KU201 URI NE 15. 8 10.0

KU202 URI NE 10. 4

KU203 URI NE 8.2

KU204 URI NE 9.1

KU205 URI NE 8.6
MEDI AN 15. 8 8.3 12.7
MEAN 20.7 11.9 13.0
STD DEV 15.9 11.9 5.4
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TABLE M 12 (cont.)
KUWA T TROOPS =~ LEAD

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(ppb) (ppb) (ppb)

KU150 URI NE 9.4 18.0

KU151 URI NE 7.2 15. 1

KU152 URI NE 9.0 19.1

KU153 URI NE 7.0 5.9

KU154 URI NE 6. 4

KU155 URI NE 9.6

KU156 URI NE 5.1

KU157 URI NE 13. 4 8.7

KU158 URI NE 10.0 9.1

KU159 URI NE 19.8 10.7

KU160 URI NE 8.4 7.7

KU175 URI NE 6.2

KU178 URI NE 5.7

KU180 URI NE 8.0

KU182 URI NE 9.3

KU183 URI NE 13.8

KU184 URI NE 10. 8

KU185 URI NE 8.4 3.4

KU187 URI NE 30.0 17.8

KU188 URI NE 18.5 6.5

KU189 URI NE 2.8

KU190 URI NE 15. 6 9.6

KU191 URI NE 14. 1

KU192 URI NE 10. 6

KU193 URI NE 16. 6

KU194 URI NE 13.7 4.4

KU195 URI NE 15.0 8.2

KU196 URI NE 17.7 6.2

KU198 URI NE 4.0

KU199 URI NE 6.2

KU201 URI NE 15. 8 10.0

KU202 URI NE 10. 4

KU203 URI NE 8.2

KU204 URI NE 9.1

KU205 URI NE 8.6
VEDI AN 15. 8 8.3 12.7
NVEAN 20.7 11.9 13.0
STD DEV 15. 9 11.9 5.4
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TABLE M 13
KUWAI' T TROOPS - N CKEL

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(ppb) (ppb) (ppb)
KU001 URI NE 2.6 8.0 4.0
KU002 URI NE 5.8 4.6
KU003 URI NE 8.7 7.2 4.6
KU004 URI NE 9.8 7.6 5.8
KU005 URI NE 5.6 5.1 4.2
KU006 URI NE 5.8 4.2 9.6
KU007 URI NE 8.0 6.3 6.4
KU008 URI NE 6.1 3.4
KU009 URI NE 5.1 5.0 3.5
Ku010 URI NE 5.9 5.2 11.2
KUuo11 URI NE 10. 7 7.2 6.2
Ku012 URI NE 5.0 4.9 4.4
KU013 URI NE 9.0 7.6 4.9
KU014 URI NE 4.9 12.5 2.8
KUO015 URI NE 4.3 8.8 1.0
KU016 URI NE 4.6 7.2 2.5
KU017 URI NE 7.6 6.1 1.0
KUo18 URI NE 6.4 3.7 4.1
KU019 URI NE 5.9 4.3 <1.0
KU020 URI NE 5.3 1.0 0.7
KU021 URI NE 8.6 10. 8 4.5
KU022 URI NE 9.6 7.2 5.9
KU023 URI NE 2.4 22.2 6.8
KU024 URI NE 6.2 7.3 7.6
KU025 URI NE 8.2 3.1 8.0
KU026 URI NE 9.0 2.4 5.5
KUo027 URI NE 5.8 2.2 3.4
KU028 URI NE 13.0 1.6 3.8
Ku029 URI NE 7.0 19. 8 3.3
KU030 URI NE 6.2 5.2 4.8
KU031 URI NE 7.0 3.5
KU032 URI NE 13.8 3.2 2.7
KU033 URI NE 2.8 30.8 3.9
KUo34' URI NE 17.0 17.9 2.9
KU035 URI NE 14.2 7.0 4.3
KU036 URI NE 10. 4 1.4 6.1
KU037 URI NE 9.8 4.0 4.6
KU038 URI NE 7.2 2.0 1.7
Ku039 URI NE 4.0 1.0 1.4
KU040 URI NE 15. 6 3.2
Ku041 URI NE 15.0 1.0
KU042 URI NE 13.2 1.4 2.4
KUu043 URI NE 3.8 1.4 1.9
KU044 URI NE 7.6 6.2
KU045 URI NE 4.0 4.4 4.7
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TABLE M 13 (cont.)
KUWAI T TROOPS = NI CKEL

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(ppb) (Ppb) (ppb)

KU046 URI NE 7.4 2.4 3.9

KU047 URI NE 11.8 4.2

KU048 URI NE 4.2 3.0

KU049 URI NE 15. 4 28.0

KUO050 URINE 2.4 2.0 5.6

KU053 URI NE 6.8 4.8 2.0

KU054 URI NE 3.8 3.6 5.2

KU055 URI NE 4.6 4.8 9.6

KUO56 URI NE 1.4 1.4 1.6

KU057 URI NE 5.8 4.2

KUO58 URI NE 4.8 5.0

KU059 URI NE 8.6 1.6

KU060 URI NE 2.6 0.4 4.7

KU061 URI NE 6.2 10. 3

KU062 URI NE 4.0 33.6

KU063 URI NE 7.0 3.4 a.o

KU064 URI NE 8.4 4.0 4.9

KU065 URINE 6.2 4.2

KU066 URI NE 6.0 2.6

KU067 URI NE 11. 4 1.0

KU068 URI NE 15.2 6.0

KU069 URI NE 3.8 3.0

KUO70 URINE 2.4 8.0

KUO71 URI NE 3.2 0.4

KU072 URI NE 6.6 16. 2 3.4

KU073 URI NE 4.9 1.4

KUO74 URI NE 3.8 <1.0

KU075 URI NE 9.2 1.6

KUO76 URI NE 4.2 0.2

KUO77 URI NE 2.4

KUO78 URI NE 7.2

KU083 URI NE 5.3

KU085 URI NE 6.3

KU087 URI NE 3.3

KU089 URI NE 9.3

KU090 URI NE 1.2

KU091 URI NE 8.6 2.2

KU092 URI NE 1.2 8.4

KU093 URI NE 6.6 14.0

Ku094 URI NE 12.0 2.0

KU095 URI NE 6.6 6.0

KU096 4.4 2.0

KU097 URI NE 5.0

KU098 URI NE 5.3 <1.0
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TABLE M 13 (cont.)
KUWAI T TROOPS - NI CKEL

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(Ppb) (ppb) (ppb)
Ku099 URI NE 7.6 4.4
KU100 URI NE 2.0
KU102 URI NE 1.0
Kul103 URI NE 2.8 3.4
KU104 URI NE 6.4 6.6
KU105 URI NE 4.6 5.4
KU106 URI NE 23.4
KU107 URI NE 9.8
KU108 URI NE 4.0 4.4
KU109 URI NE 7.4 3.4
KU110 URI NE 43.2
KU111 URI NE 7.0 5.2
KU112 URI NE 11.0 4.4
KU113 URI NE 3.6 20.8
KU114 URI NE 10.2
KU115 URI NE 9.2 4.8
KU1l1l6 URI NE 20. 4
KU117 URI NE 6.4 1.2
KU118 URI NE 12.0 21.8
KU119 URI NE 12.2 1.6
KU120 URI NE 8.4 19. 6
KU121 URI NE 9.6 1.6
KU122 URI NE 24.2 27.6
KU123 URI NE 34.8
KU124 URI NE 15. 4 30.2
KU125 URI NE 23.4 19. 4
KU130 URI NE 10. 6
KU131 URI NE 11.2
KU132 URI NE 21.2
KU133 URI NE 13.2
KU134 URI NE 3.4
KU135 URI NE 3.0
KU136 URI NE 7.6 1.2
KU137 URI NE 5.4
KU138 URI NE 6.8 26.0
KU139 URI NE 9.8 4.8
KU140 URI NE 4.0 2.0
KU141 URI NE 3.6 13.2
KU142 URI NE 34.8 5.6
Kul43 URI NE 7.8 3.0
KU144 URI NE 12. 4 <1.0
KU148 URI NE 11.2 12.0
Kul49 URI NE 10.2
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TABLE M 13 (cont.)
KUWAI T TROOPS - NI CKEL

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(ppb) (Ppb) (ppb)

KU150 URI NE 16. 4 9.8

KU151 URI NE 14.8 8.8

KU152 URI NE 19.8 18.0

KU153 URI NE 13.6 6.0

KU154 URI NE 9.6

KU155 URI NE 5.4

KU156 URI NE 16.0

KU157 URI NE 34.5 8.2

KU158 URI NE 4.2 8.0

KU159 URI NE 5.4 8.0

KU160 URI NE 26.8 3.6

KU163 URI NE 5.4

KU175 URI NE 4.4

KU178 URI NE 5.8

KU180 URI NE 7.6

KU182 URI NE 9.6

KU183 URI NE 18.9

KU184 URI NE 14.0

KU185 URI NE 22.6 6.2

KU187 URI NE 17.6 5.4

KU188 URI NE 8.0

KU189 URI NE 8.4

KU190 URI NE 18.4 13.0

KU191 URI NE 4.8

KU192 URI NE 10.8

Kul93 URI NE 16. 3

Kul94 URI NE 15.8 8.4

KU195 URI NE 14.6 10. 6

KU196 URI NE 13. 4 11.0

KU198 URI NE 8.6

Kul99 URI NE 9.8

KU201 URI NE 15.2 5.0

KU202 URI NE 3.8

KU203 URI NE 9.4

KU204 URI NE 5.2

KU205 URI NE 13.6
MEDI AN 7.2 5.4 4.5
MEAN 8.8 7.9 6.9
STD DEV 5.0 6.9 7.4
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TABLE M 14
KUWAI'T TROOPS - ZINC

SAVF' LE SPECI MEN KOF 1 KOF 2 KOF 3
(ppm) (ppm) (ppm)
KU001 URI NE 0.59 0.81 0.19
Ku002 URI NE 0.42 0. 23 0.14
KU003 URI NE 0. 38 1.01 0.28
KU004 URI NE 0. 46 0. 87 0.72
moos URI NE 0. 65 0. 45 0.57
KUO06 URI NE 0. 35 0. 27 0. 23
KUOO07 URI NE 0. 10 0.41 0.09
KU008 URI NE 1.45 2. 46 0. 39
Ku009 URI NE 0. 45 0.50 0.17
KU010 URI NE 0. 25 0.59 0.04
KUo011 URI NE 0.19 1.48 0.63
KU012 URI NE 0. 47 0.23 0. 47
KU013 URI NE 0.50 1.04 0.72
KU014 URI NE 0. 30 0. 56 0. 53
KUo15 URI NE 0.37 0. 66 0.13
KUO16 URI NE 0. 66 0.81 0. 44
KU017 URI NE 0.04 0. 32 0. 06
KUo1is URI NE 0.50 1.21 0.50
KU019 URI NE 0. 20 0. 60 0. 44
KU020 URI NE 0. 47 0.54 0.04
Kuo21 URI NE 0. 06 0. 18 0. 23
KU022 URI NE 0. 25 0. 68 0.51
KU023 URI NE 0.76 0.24 0.11
KU024 URI NE 0. 64 1.81 0. 88
KU025 URI NE 0.34 0. 96 0.81
KU026 URI NE 0.13 0.14 0. 15
Kuo027 URI NE 0. 20 0. 88 0.51
KU028 URI NE 0.92 1.54 0.72
Ku029 URI NE 0. 33 1.75 1.79
Ku030 URI NE 1.03 2.81 0. 85
KU031 URI NE 0. 85 1. 06
KU032 URI NE 0.31 0. 83 0. 43
KUO33 URI NE 0.90 0. 66 1.73
KU034 URI NE 0.11 0.12 0. 40
KU035 URI NE 0.55 2.16 0. 39
KU036 URI NE 0.41 0. 45 0. 58
KU037 URI NE 1.10 0. 35 0. 20
KU038 URI NE 0.94 0. 83 0.01
Ku039 URI NE 0.98 1.04 0.24
KU040 URI NE 0.30 0. 43
KUo41 URI NE 0. 65 0. 97
KU042 URI NE 0.97 0. 49 0.12
KU043 URI NE 0.55 0. 37 0.29
KU044 URI NE 0.54 1.10
KU045 URI NE 0. 93 1.03 0.50
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TABLE M 14 (econt.)
KWAIT TROOPS = ZINC

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(ppm) (ppm) (ppm)
KU046 URI NE 1.25 0.70 0. 88
KU047 URI NE 1.06 0. 68
KU048 URI NE 0. 40 0. 45
Ku049 URI NE 0. 30 0. 38
KU050 URI NE 0. 10 1.39 0.31
KU053 URI NE 0. 16 0.31 0.53
KU054 URI NE 1.16 2. 14 1.75
KU055 URI NE 1.11 0.16 0. 10
KU056 URI NE 1.36 0.53 0.20
KU057 URI NE 0.99 2.15
KUO058 URI NE 0. 41 0.09
KU059 URI NE 0. 86 1.29
KU060 URI NE 1.20 0.28 1.30
KU061 URI NE 1.28 0.29 0.81
KU062 URI NE 0.12 0. 20
KU063 URI NE 1.02 0.09 0. 60
KU064 URINE 0.25 0. 85 0. 44
KU065 URI NE 1.56 0. 90
KU066 URI NE 0.79 0. 49
KU067 URI NE 0.79 0. 30
KU068 URI NE 0.21 1.26
KU069 URI NE 1.52 0.14
KU070 URI NE 0.17 1.09
KU071 URI NE 0.27 0. 15
KU072 URI NE 1.37 0.62 1.18
KU073 URI NE 0.79 0. 60
KUO74 URI NE 0. 35 0.11
KUO75 URI NE 0.92 1.77
KUO76 URI NE 0.25 0.34
KU0O77 URI NE 0. 46
KU078 URI NE 1.54
KU083 URI NE 0. 88
KU08S URI NE 0. 89
KU087 URI NE 0.18
KU089 URI NE 0. 88
KU090 URI NE 1.03
KU091 URI NE 0.78 1.00
Ku092 URI NE 0.19 1.29
KU093 URI NE 0.74 0.43
KU094 URI NE 0. 96 0.28
KU095 URINE 0. 66 1.58
KU096 URI NE 0. 66 2.00
KU097 URI NE 0.77
KU098 URI NE 0.79 0.77
KU099 URI NE 0.67 1.78
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TABLE M 14 (cont.)
KUWAI T TROOPS - ZI NC

SAMPLE SPECI MEN KOF 1 KOF 2 KOF 3
(ppm) (ppm) (ppm)
KU100 URI NE 0.20
KU102 URI NE 0.54
KU103 URI NE 0.94 0.75
KU104 URI NE 0.32 0.79
KU105 URINE 0.31 0. 15
KU106 URI NE 1.87
KUL107 URI NE 0. 20
KU108 URI NE 0.50 0. 40
Kul09 URI NE 0. 65 1.29
KU110 URI NE 1.36
KU111 URI NE 0.57 0.16
Kull2 URI NE 0.94 0. 47
KU113 URI NE 0.51 0.69
KU114 URI NE 0. 30
KU115 URI NE 0.70 0.22
Kull6 URI NE 0. 45
KU113 URI NE 0. 20 0. 60
KU118 URI NE 0.33 0.22
KU119 URI NE 1.03 2.53
KU120 URI NE 0.30 0.23
KU121 URI NE 0.34 0.32
KU122 URI NE 0. 65 0. 42
KU123 URI NE 0.42
KU124 URI NE 1.14 1. 09
KU125 URI NE 0.79 0.56
KU130 URI NE 1.24
KU131 URI NE 0.57
KU132 URI NE 1.99
KU133 URI NE 1.26
KU134 URI NE 0.22
KU135 URI NE 1.36
KU136 URI NE 0. 64 0. 09
Kul37 URI NE 0. 46
KU138 URI NE 0. 66 1.80
Kul39 URI NE 1.17 0.55
KU140 URI NE 0.08 0.69
KU141 URI NE 0. 46 0.28
KU142 URI NE 0.75 0.75
KU143 URI NE 1.21 0.21
KU144 URI NE 0.34 0. 64
KU145 URI NE 0. 14
KU148 URI NE 0. 89 0.56
KU149 URI NE 1.15
KU150 URI NE 2.19 0.63
Kul51 URI NE 1.61 1.49
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SAMPLE

KU152
KU153
KU154
KU155
KU156
KU157
KU158
Kul59
KU160
KU163
KU175
KUl178
KU180
KU182
KU183
Ku184
KU185
KU187
KU188
KU189
KU190
KU191
KU192
KU193
Ku194
KU195
KU196
KU198
KU199
Ku201
KU202
KU203
Ku204
KU205

TABLE M 14 (cont.)
KUWAI T TROOPS - ZINC

SPECI MEN KOF 1
(ppm)

URI NE

URI NE

URI NE

URI NE

URI NE

URI NE

URI NE

URI NE

URINE

URI NE

URI NE

URI NE

URI NE

URI NE 0.93

URI NE 1.21

URI NE 0.51

URI NE 0.21

URI NE 0. 49

URI NE 1.11

URI NE

URI NE 1.52

URI NE 0.63

URI NE 0.20

URI NE 0. 40

URI NE 0. 65

URI NE 0.91

URI NE

URI NE

URI NE 0. 83

URI NE 0.28

URI NE

URI NE

URI NE

URI NE

VEDI AN 0.51

VEAN 0.64

STD DEV 0.41
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KOF 2
(ppm)

0.16
1.73
0. 65
0.81

0. 44
0.78
0.53
0.22
0.73
0.28
1.28
0. 46

0. 45
1.46
0.19
1.07
0.97

0. 80
1.02
0. 44
0. 05

0.77
0. 56
0. 40
0. 05
1.59

0. 66

0.76
0.53

KOF 3
(pPpm)

1.42
0. 49

0.24
0.62
0.19
1. 07
0.16

0.50

0. 65
0.52




TABLE M-15
Matrix Modifiers and Estimated Detection Limts for Mtal Analyses

El enent Mat ri x Estimated Detection Limt'
Modi fi er Bl ood Urine
Bv Electrothernmal Determ nation: (mcg/L or ppb)
Chr om um None 0.50 0.08
Cadm um Anmmoni um oxal ate (2% 0.05 0. 06
Lead Pd (1000 ppm and 4.50 4.00

citric acid (2%

N ckel Pd (1000 ppm and 1.0 1.0
citric acid (2%

Vanadi um None 0.18? 0.18?
By Fl ane Determ nation: (meg/mL _ Of  wwm _
Copper None . 0.02 0.03
Zi nc None 0. 02 0. 03

"The estimates for the detection |imts listed here were cal cul ated as
twice the standard deviation of the |owest concentration neasured by each
nmet hod.

‘These values are strongly dependent on the formation of other refractory
carbides in the graphite tube during the atom zation procedure, s well as
in the nunber of firings per tube.
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PROGRAM &

I NSTRUVENT MCDE

CALI BRATI ON MODE
VEASUREMENT MODE

LAVP PCSI Tl ON

LAHP CURRENT (maA)
SLIT WDTH (nm)

SLI'T HElI GAT
UAVELENGTH (nm)
SAMPLE | NTRODUCTI ON
TI ME CONSTANT
VEASUREMVENT TI ME (sec)
REPLI CATES

BACKGROUND CORRECTI ON

Cd Kuwait Project:BLOOD

ABSCORBANCE
STANDARD ADDI Tl ONS
PEAK HEI GHT

5

4

0.5

NORMAL

228. 8

SAMPLER AUTOM XI NG
0.10

3.0

2

ON  (Zeeman background corrector)

MAX 1MUM ABSORBANCE 0.70
FURNACE PARANMETERS

STEP TEMPERATURE TIME GAS FLOW GAS TYPE " READ
NO. (C) (gec) (L/min) COWAND
1 95 30.0 3.0 NORIVAL NO
2 120 15.0 3.0 NORIVAL NO
3 120 10.0 3.0 NORIVAL NO
4 250 10.0 3.0 NORIVAL NO
5 250 10.0 3.0 NORIVAL NO
6 400 10.0 3.0 NORIVAL NO
7 400 10.0 3.0 NORIVAL NO
8 400 2.0 0.0 NORIVAL NO
9 1400 3.0 0.0 NORIVAL YES
10 1400 2.0 0.0 NORIVAL YES
11 2300 0.6 3.0 NORIVAL NO

2 2300 2.0 3.0 NORIVAL NO
13 45 15.0 3.0 NORMVAL NO

SAMPLER PARAMETERS
VOLUVES ( £L)
STANDARD SAMPLE BLANK MODI FI ER
BLANK -- -- 20 5
ADDI TION 1 1 15 4 5
ADDI TION 2 3 15 2 5
ADDI TION 3 5 15 0 5
SAMPLE -- 15 5 5
RECALI BRATI ON RATE 11
MULTIPLE INJECT NO HOT | NJECT YES PRE | NJECT NQ
TEMPERATURE 60
| NJECT RATE 6

F-3-82




PROGRAM 16 Cd Kuwait Project:Blood

| NSTRUVENT MODE ABSORBANCE

CALI BRATI ON MCODE STANDARD ADDI TI ONS
MEASUREMENT MCDE PEAK HEI GHT

LAMP PCSI Tl ON 1

LAMP CURRENT (mA) 4

SLIT WDTH (nm) 0.5

SLIT HEl GHT REDUCED
VAVELENGTH (nm) 228. 8

SAMPLE | NTRCDUCTI ON SAMPLER ALJTOM Xl NG
TI ME CONSTANT 0.20

MEASUREMENT Tl ME (see) 3.5

REPL| CATES 2

BACKGROUND CORRECTI ON ON (Deuterium background corrector)
FURNACE PARANMETERS

STEP TEMPERATURE TI ME GAS FLOW GAS TYPE READ
NO. (C) (sec) (L/min) COVIVAND
1 95 30.0 3.0 NORMAL NO

2 120 15.0 3.0 NORMAL NO

3 120 10.0 3.0 NORMAL NO

4 250 10.0 3.0 NORMAL NO

5 250 10.0 3.0 NORIVAL NO

6 400 10.0 3.0 NORIVAL NO

7 400 10.0 3.0 NORIVAL NO

8 400 2.0 0.0 NORMAL NO

9 1215 3.0 0.0 NORIVAL YES
10 1215 2.0 0.0 NORIVAL YES
11 2300 0.6 3.0 NORMAL NO
12 2300 2.0 3.0 NORMAL NO

SAMPLER PARAMETERS

VOLUMES ( £L)
STANDARD SAMPLE BLANK  MODI Fl ER
BLANK 20 5
ADDI TI ON 1 ) 10 g 5
ADDI TI ON 2 ; 10 4 5
ADDI TI ON 3 10 10 0 5
SAVPLE 10 10 5
RECAL| BRATI ON RATE 15
HULTI PLE | NJECT NO - HOT | NJECT VES PRE | NJECT NO
TEHPERATURE 45
| NJECT RATE 8
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Instrumental Parameters for the Electrothermal Detemminatica of Cr, Pb,
Cd, Ni, and V in digested blood, serum, and urine specimens.

PROGRAM 12 Cr Kuuait Proj./BLDOOD

| NSTRUVENT MODE ABSORBANCE

CALI BRATI ON MODE CONCENTRAT 10N

MEASUREMENT  MCODE PEAK HEIGHT

LAVP POCSI TI ON 6

LAMP CURRENT (mA) 7

SLIT WDTH (nm) 0.2

SLIT HEI GHT REDUCED

VAVELENGTH (nm) 357.9

SAMPLE | NTRODUCTI ON SAMPLER AUTOMIX ING

TI ME CONSTANT 0. 05

MEASUREMENT TIME (sec) 3.0

BACKGROUND ¢ backgrom

CORRECTI ON ON Zeaman rr r
MAX IMUM ABSORBANCE 2. 00( corrector)
FURNACE PARAMETERS
STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ
NO. (c) (gec) (L/min) COVVAND
1 95 40.0 3.0 NORMAL NO
2 120 20.0 3.0 NORMAL NO
3 120 15.0 3.0 NORMAL NO
4 350 10.0 3.0 NORMAL NO
5 350 10.0 3.0 NORMAL NO
6 550 10.0 3.0 NORMAL NO
7 550 10.0 3.0 NORMAL NO
8 1100 10.0 3.0 NORMAL - NO
9 1100 10.0 3.0 NORMAL NO
10 1100 1.5 0.0 NORMAL NO
11 45 5.3 3.0 NORMAL NO
12 45 1.5 0.0 NORMAL NO
13 2500 1.3 0.0 NORMAL YES
14 2500 3.0 0.0 NORMAL YES
15 2650 1.0 3.0 NORMAL NO
16 2650 2.0 3.0 NORMAL NO
17 45 15.0 3.0 NGRMAL NO
SAMPLER PARAMETERS
VOLUMES ( £L)
SOLUTI ON BLANK' MODI FI ER

BLANK 25 0
STANDARD 1 2 23 0
STANDARD 2 4 21 0
STANDARD 3 8 17 0
SAMPLE 12 13 0

RECALI BRATI ON RATE 11

RESLOPE RATE 0
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PROGRAM 12 Cr Kuwait FProject:BLOOD

| NSTRUVENT MCDE ABSORBANCE
CALI| BRATI ON MODE CONCENTRATI ON
MEASUREMENT MODE PEAK HEI GHT
LAMP PCSI Tl ON 7

LAMP CURRENT (mA) 7

SLIT WDTH (nm) 0.2

SLI' T HEI GHT REDUCED
VWAVELENGTH (nm) 357.9

SAVPLE INTRODUCTION SAVPLER AUTOM Xl NG
TI ME CONSTANT 0.10
VEASUREMENT TI ME t(szec) 3.0

REPLI CATES 2

BACKGROUND CORRECTI ON CFF
FURNACE PARAMETERS

STEP TEMPERATURE TI ME GAS FLOW GAS TYPE READ
NO. (c) (gec) (L/min) COWAND
1 120 30.0 3.0 NORMAL NO

2 120 40.0 3.0 NORIVAL NO

3 350 10.0 3.0 NORMAL NO

4 350 10.0 3.0 NORIVAL NO

5 550 10.0 3.0 NORMAL NO

6 550 10.0 3.0 NORMAL NO

7 1100 10.0 3.0 NORIVAL NO

8 1100 10.0 3.0 NORMAL NO

0 1100 1.5 0.0 NORMAL NO

10 45 5.3 3.0 NORMAL NO
11 45 1.5 0.0 NORMAL NO
12 2500 1.3 0.0 NORMAL YES
13 2500 3.0 0.0 NORMAL YES
14 2650 1.0 3.0 NORMAL NO

15 2650 2.0 3.0 NORMAL NO

SAMPLER PARAMETERS
VOLUMES ( fL)

SCLUTI ON BLANK | MODI FI ER
________________________________________ _|f__-- -TTTsTTTEEEEEEEEET
BLANK - - 25 0
STANDARD | 2 23 0
STANDARD 2 4 21 0
STANDARD 3 8 17 0
SAMPLE 12 13 0

RECALI BRATI ON RATE 15
RESLOPE RATE 0
MULTI PLE I NJECT NO HOT | NJECT YES PRE | NJECT NO
TEMPERATURE 60
I NJECT RATE 4
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PROGRAM 9 Pb Kuwait:BRLOOD/Ph

| NSTRUVENT MODE ABSORBANCE

CALI BRATI ON MODE STANDARD ADDI Tl ONS

MEASUREMENT MCDE PEAK HEI GHT

LAMP PCSI TI ON 2

LAVMP CURRENT {(mA) S

SLIT WDTH (nm) 0.5

SLIT HEl GHT NORIVAL

WAVELENGTH (nm) 2133.3

SANVPLE | NTRCDUCTI ON SAMPLER AUTOM Xl NG

TI ME CONSTANT 0. 05

MEASUREMENT TI ME (see) 3.0

REPL| CATES 2

BACKGROUND CORRECTI ON 0 N (Zeemebackground corrector)

MAXI MUM ABSORBANCE 1.40

FURNACE PARANMETERS
STEP TEMPERATURE TI MVE GAS FLOW GAS TYPE READ
NO. (C) (gec) (L/min) COWAND
1 95 40.0 3.0 NORMAL NO
2 120 20.0 3.0 NORMAL NO
3 350 10.0 3.0 NORIVAL NO
4 350 10. 0’ 3.0 NORIVAL NO
5 700 10.0 3.0 NORIVAL NO
6 700 10.0 3 . 0 NORMAL NO
7 700 2.0 0.0 NORIVAL NO
8 2400 0.9 0.0 NORMAL YES
9 2400 2.0 0.0 NORMAL YES
10 2500 0.8 3.0 NORMAL NO
11 2500 2.0 3.0 NORIVAL NO
12 oS 15.0 3.0 NORIVAL NO
SAMPLER PARANMETERS
VOLUMES ( £L)
STANDARD SAMPLE BLANK MODI FI ER

BLANK -- -- 15 10
ADDI TION & 2 5 8 10
ADDI TION 2 4 5 6 10
ADDI TION 3 6 5 4 10
SAMPLE A- S 10 10

RECALI BRATI ON RATE 0
MULTI PLE | NJECT NO HOT | NJECT YES PRE | NJECT NO

TEMPERATURE 40
| NJECT RATE 15
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PROGRAM 15 Ni

MAX 1MUM ABSORBANCE 1. 00
FURNACE PARANMETERS
STEP TEMPERATURE T IME GAS FLOW GAS TYPE READ
NO. (cH (sec) {(L/min) COWAND
1 120 20.0 3.0 NORIVAL NO
2 120 40.0 3.0 NORIVAL NO
3 350 10.0 3.0 NORIVAL NO
4 350 10.0 3.0 NORIVAL NO
5 900 10.0 3.0 NORIVAL NO
6 900 5.0 3.0 NORIVAL NO
7 900 50 0.0 NORMAL N O
8 45 10.0 3.0 NORVAL NO
9 45 1.5 0.0 NORIVAL NO
10 2500 1.3 0.0 NORIVAL YES
11 2500 2.5 0.0 NORIVAL YES
12 2700 1.0 3.0 NORMAL NO
13 2700 2.0 3.0 NORIVAL NO
14 45 15.0 3.0 NORVAL NO
SAMPLER PARANETERS
VOLUNES « £L)
STANDARD SAMPLE BLANK MODI FlI ER
BLANK -- - 20 5
ADDI TI ON 1 3 10 7 5
ADDI TI ON 2 5 10 5 5
ADDI TI ON 3 10 10 0 5
SAMPLE -- 10 10 5
RECALI BRATI ON RATE 0
MULTI PLE | NJECT NO HOT | NJECT YES PRE | NJECT
TEMPERATURE 40
| N JECT RATE 8

| NSTRUVENT RODE

CALI| BRATI ON MODE
VEASUREMENT MODE

LAVP PCSI Tl ON

LAMP CURRENT (mA)
SLIT WDTH (nm)

SLI'T HElI GAT
WAVELENGTH (nm)
SAMPLE | NTRCDUCTI ON
TI ME CONSTANT
VEASUREMENT Tl ME (see)
REPLI| CATES

BACKGROUND CORRECTI ON

F- 3- 87

Kuwait Project:BLOOD

ABSCORBANCE
STANDARD ADDI Tl ONS
PEAK HEI GHT

7

4

0.2

NORMAL

232.0

SAMPLER AUTOM XI NG
0.10

3.0

2

ON {Zeeman backgroamd corrector)

NO



PROGRAM 26

| NSTRUVENT MODE
CAL| BRATI ON MODE
MEASURENENT MODE

LAMP PCSI TI ON

LAVP CURRENT (mA)
SLIT VIDTH (nm)

SLIT HEl GHT
WAVELENGTH (nm)
SAVPLE | NTRODUCTI ON
TIME CONSTANT
MEASUREMENT TI ME (sec)
REPLI CATES

BACKGROUND CORRECTI ON

FURNACE PARAMETERS

STEP TEMPERATURE TIME GAS FLCQU
NO. (c) (sec) (L/min)
1 120 20.0 3.0
2 120 40.0 3.0
3 350 10.0 3.0
4 350 10.0 3.0
5 900 10.0 3.0
6 900 5.0 3.0
7 900 5.0 0.0
8 4s 10.0 3.0
Q 45 1.5 0.0
10 2500 1.3 0.0
11 2500 2.5 0.0
12 2700 1.0 3.0
13 2700 2.0 3.0
14 4s 15.0 3.0
SAMPLER PARAMETERS
VOLUMES ¢ fL)
STANDARD SAMPLE
BLANK --
ADDI TION 1 3 10
ADDI TION 2 5 10
ADDI TION 3 10 10
SAMPLE -- 10

o S S L R S S —————

RECALI BRATI ON RATE

HOT | NJECT
TEMPERATURE
I NJECT RATE

MULTIPLE | NJECT NO

T F-3-88

Ni Kuwalt:BLOOD/SERUM

ABSCORBANCE
STANDARD ADDI TlI ONS
PEAK HEI GHT

8

4

0.2

REDUCED

232.0

SAMPLER AUTOM XI NG
0. 20

3.0

2

ON (Deuterium background corrector)

GAS TYPE READ
COMVAND
NORVAL NO
NORVAL NO
NORIVAL NO
NORIVAL NO
NORVAL NO
NORMAL NO
NORVAL NO
NORIVAL NO
NORVAL NO
NORVAL YES
NORIVAL YES
NORVAL NO
NORVAL NO
NORIVAL NO
BLANK MODIFIER
20 5
7 5
5 5
0 5
10 5
0
YES PRE | NJECT NO
40
8




PROGRAM 1 3

| NSTRUVENT MODE
CALI BRATI ON MODE
MEASUREMENT MODE
LAVP POSITION

LAMP CURRENT (mA)
SLIT WDTH (nm)

SLI T HEl GHT
VWAVELENGTH (nm)
SAMPLE INTRODUCTION
TI ME CONSTANT

MVEASUREMENT TI ME (sec)

REPLI| CATES

BACKGROUND CORRECTI ON

MAXI MUM  ABSORBANCE

FURNACE PARAMETERS

Kuwait :BLOOGD/SERUM

ABSORBANCE
CONCENTRATI ON
PEAK HEI GHT

3

20

0.2

NORMAL

318. 5

SAMPLER AUTOM Xl NG
0.05

3.0

2

ON  (Zeeman background corrector)

1.80

NO

STEP TEMPERATURE TI MVE GAS FLOW GAS TYPE READ
NC. (c) (sec) (L/min)
1 80 15.0 3.0 NORMAL NO
2 Q0 40.0 3.0 NORMAL NO
3 140 36, O 3.0 NORMAL NO
4 140 15.0 3.0 NORMAL NO
5 500 10.0 3.0 NORMAL NO
6 500 50 3.0 NORMAL NO
7 1400 50 3.0 NORMAL - NO
8 1400 50 3.0 NORMAL NO
9 1400 1.0 0.0 NORMAL NO
10 2B0O0O 1.5 0.0 NORMAL YES
11 2800 2.5 0.0 NORMAL YES
12 2850 2.0 3.0 NORMAL NO
13 45 15.0 3.0 NORMAL NO
SAVMPLER PARANMETERS
VOLUMES ( fL )
SCLUTI ON BLANK MODI FI ER

BLANK - 25 0
STANDARD 1 2 23 o)
STANDARD 2 6 19 0
STANDARD 3 10 15 0
SAMPLE R85 0 0

RECALI BRATI ON RATE 0

RESLOPE RATE 15
MULTIPLE | NJECT YES HOT | NJECT YES PRE | NJECT
NUMBER 2 TEMPERATURE 40
LAST DRY STEE.. 2 I NJECT RATE__ . 10

F-3-89
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FROGRAM 285

STEP TEMPERATURE TI ME GAS FLOW GAS TYPE READ
NO. cy {sec) (L/min) COMMAND
1 80 40.0 3.0 NORIVAL NO
2 90 30.0 3.0 NORMAL NO
3 120 30.0 3.0 NORIAL NO
4 500 10.0 3.0 NORMAL NO
5 500 5.0 3.0 NORIVAL NO
6 1400 10.0 3.0 NORIVAL NO
7 1400 5.0 3.0 NORIVAL NO
8 1400 1.5 0.0 NORIVAL NO
9 45 6.8 3.0 NORIVAL NO .
10 45 1.5 0.0 NORMAL NO
11 2800 1.5 0.0 NORMAL YES
12 2800 2.5 0.0 NORIVAL YES
13 2850 1.0 3.0 NORIVAL NO
14 2850 2.0 3.0 NORIVAL NO
15 45 15.0 3.0 NORMAL NO
SAMPLER PARANMETERS
VCOLUMES ( £L)
SCLUTI ON BLANK MODI FI ER
BLANK 25 0
STANDARD 1 2 23 0
STANDARD 2 6 19 0
STANDARD 3 12 13 0
SAMPLE 20 5 0
RECALI| BRATI ON RATE 0
RESLOPE RATE 15
MULTIPLE | NJECT YES HOT | NJECT YES PRE | NJECT NO
NUMBER 2 TEMPERATURE 40
LAST DRY STEP 2 | NJECT RATE 6 .

I NSTRUVENT MCDE

CAL| BRATI ON MODE
MEASUREMENT MCDE

LAVP PCSI Tl ON

LAMP CURRENT (mA)
SLIT WDTH (nm)

SLIT HElI GHT
VWAVELENGTH (nm)
SAMPLE | NTRODUCTI ON
TI ME CONSTANT
MEASUREMENT Tl ME (sec)
REPLI CATES

BACKGROUND CORRECTI ON

FURNACE PARAMETERS

" F-3-90

V Kuvait Project:BLOOD

ABSORBANCE .
CONCENTRATI ON

PEAK HEI GHT

4

10

0.5

REDUCED

318.5

SAVPLER- AuTOMIX | NG

0.10

3.5

2

ON (Deutaerium backgroaumnd corrector)




o

PROGRAM 5 Zn Kuwait:BLOOD/SERUM

| NSTRUMENT  MCDE
CALI BRATI ON MODE
MEASUREMENT MCDE
LAVP PCSI Tl ON
LAMP CURRENT (maA )
SLIT WIDTH (nm)
SLI'T HElI GHT
VWAVELENGTH ¢ nm)
FLAME

SAHPLE | NTRODUCTI ON
DELAY T IME

TI ME CONSTANT
MEASUREMENT T IME (see )
REPLI| CATES

BACKGROUND CORRECTI ON
AR FLOW (L/min)
ACETYLENE FLOW (L/min)

ABSORBANCE
CONCENTRATI ON
| NTEGRATI ON

5 &

5

1.0

NORMAL

213.9

Al R- ACETYLENE

MANUAL
6

0.05
3.0

3

ON (Deuterium background correct or)

13.5
2.00

PROGRAM 16 Cu Kuwait :BLOOD/SERUM

| NSTRUVENT MODE

CAL IBRAT | ONMODE
MEASUREMENT HMODE

LAMP PGS IT | ON

LAMP CURRENT (mA)
SLIT WDTH tnm)

SLI T HEl GHT

UAVELENGTH ¢ nm )

FLAME

SAMPLE | NTRODUCTI ON
DELAY T | ME

T | ME CONSTANT
MEASUREMENT T IME (sec )
REPL| CATES

BACKGROUND CORRECTI ON
AR FLQU (L/min)
ACETYLENE FLOY (L/min)

Instrunental Barameters for the Dete-
Absorption Spectrophotanetry.

e —————

ABSORBANCE
CONCENTRATI ON
| NTEGRATI ON

6

4

0.5

NORMAL

324.0

Al R- ACETYLENE
6HANUAL

0. 05

3.0

3

OFF

13.5

2.00¢




ARMED FORCES INSTTIUTE OF PATHOLOGY - WASHINGTON, DC
DEPARTMENT OF ENVIRONMENTAL AND TOXICOLOGIC PATHOLOGY

DIVISION OF ENVIRONMENTAL TOXTCOLOGY

METAL ANALYSIS LABORATORY - ATCMIC ABSORPTION PROCEDURE MANUAL

Vanadium ¥
(Varian SpectTAA-400P)

5.1. The following screen should appear:

PROCRAM 2 Q N Muwait Pmnojoot i BLOOD TURN¢
BLANK REPLICATE 1 MULTIPLE 1

ABSORBANCE CONCENTRATION  SAMPLER AUTOMIX

PEAK HEIGHT 3.5 (sec) BC ON

A Gy lem il IGINNNE PRINTING

PROGRAM MODES

DEVELOP PROGRAM FOR SETTING SYSTEM UP WITH NEW PARAMETERS
NEW PROGRAM MAY RE RUN IMMEDIATELY OR
STORED FOR FUTURE USE

MODIFY PROGRAM FOR MODIFYING EXISTING STORED PROGRAMS .

AUTOMATIC RUN FOR RUNNING A STORED PROGRAM OR SEQUENCE
OF STORED PROGRAMS

DEVELOP MODIFY = F AUTOMATIC

PROGRAM - 5. H

F-3-92




ARMED FORCES INSTITUTE OF PATHOLOGY
DEPARTMENT OF ENVIRONMENTAL AND TOXICOLOGIC PATHOLOGY
DIVISION OF ENVIRONMENTAL TOXICOLOGY

METAL ANALYSIS LABORATORY - ATOMIC ABSORPTION PROCEDURE MANUAL

Vanadiam
(SpectrAA400P)

5.2. Press F6 for AUTOMATIC RUN. The following should be displayed an the screen:

PROGRaM 29 U Kuwait Project:BLOOD FURNAC
BLANK REPLICATE 1  MULTIPLE 1
ABSORBANCE CONCENTRATION  SAMPLER AUTOMIX

PEAK HEIGHT 3.5 (sec) BC ON

AUTOMATIC RUNITICHILTE

SEQUENCE SELECTION

1. as Cat Urine 16. Cd Kuwait Project:Blood
2. Se Cat Urine 1?. Cd Kuwait Project:Blood
3. Zr Pretreatment 18. Cd Kuwait Project:URINE
4. V_ Cat Tissues 19. Pb Kumait Project/URINE
5. U URINE KuuaIT SOL. 28. Cr Kuwait Project: URINE
6. Ni Couw Blood,Cat Urine 21. UV Kuwait Project:BLOOD
7. Cd CAT TISSUES 22. Pb Kunait Project/URINE
8. Co Tissues Z23. Cr Kuwait:BLOOD/SERUM
9. Pb Cou blood,Cat urine 24. Cd Kuwait Project:Blood
i8. Cr CouBlood,CatUrine 25. Cd Kuuwait Project:Blood
11. Mn Cat Urine 26. Be Specimen: URINE

12. Cr Kuwait Project:BLOOD 27. Al CAP Prof. Test:III
13. Z28. Ni Kuwait:BLOOD/SERUM
14, 29. VU Kuwait Project:BLOOD
15 308.

SEQUENCE 29

h AT TAT ™ L JB ) nd
r- - CLEAR-- - F --CTHER - -

1 SEQUENCE 2 PROGRAMS

§5.3. Press Fl1 for CLEAR SEOUENCE, then emter 29 for vanadium.




ARMED FORCES INSTTTUTE OF PATHOLOGY .
DEPARTMENT OF ENVIRONMENTAL AND TOXIOOLOGIC PATHOLOGY

DIVISION OF ENVIRONMENTAL AND TOXICOILOGIC PATHOIOGY (
METAL ANALYSIS LABORATORY - ATCMIC ABSORPTION PROCEDURE MANUAL

Vaasisiasm
(Varian SpectrAA-400P)

5.4.Press F6 for SRIENCE CONTROL. The following should be displayed an the

Ly

¢
¢
(
PROGRAM 29 VU  Kuwait Project:BLOOD FURNACE
BLANK REPLICATE 1 MULTIPLE 1 {
ABSORBANCE CONCENTRATION  SAMPLER AUTOMIX
PEAK HEIGHT 3.5 (sec) BC ON
(G (o T TS0 PRINTING
SEQUENCE CONTROL
PROGRAM PROGRAM TUBE FIRST LAST FIRST
NO. - . ID. CLEANS SAMPLE SAMPLE MEASUREMENT
29. U Kuwait Project:BLOOD 1 1 26 CALIBRATION .
START AT PROGRAM NO. 29 SAMPLE NO. 22 WITH SAMPLE
PAUSE AFTER PROGRAM 29
B _sppop - B

Program should be 29; element should be V; BC (background corrector) should be ON.
Enter the last sample number. Enter 1 tube clean.

F-3-94




. ARMED FORCES INSTTITUTE OF PATHOLOGY - WASHINGTON, DC
DEPARIMENT OF ENVIRONMENTAL AND TOXICOLOGIC PATHOLOGY
DIVISION OF ENVIRONMENTAL TOXTICOLOGY
METAL ANALYSIS LABORATORY - ATOMIC ABSORPTION PROCEDURE MANUAL

Vm%ﬂ:ixm
( SpectTAA-400P)

5.5, Press F6 for ERROR PROTOCOL. The following should be displayed an the
screen:

PROCROM, 29 Y Kuwait Project!BLOOD FURNaC
BLANK REPLICATE 1 MULTIPLE 1
ABSORBANCE CONCENTRATION  SAMPLER AUTOMIX

PEAK HEIGHT 3.5 (sec) BC ON

UTOMATIC RUN PAUSED RILIITTS

ERROR PROTOCOL

IF THERE IS A CALIBRATION ERROR CONTINUE IN ABS
IF THERE IS A MAINS INTERRUPTION RESTART WITH  CALIBRATION
EXIT TG DOS AT END OF AUTOMATIC RUN NO

1 AP 3 -

F-3-95




ARMED FORCES INSTTTUTE OF PATHOLOGY - WASHINGTON, DC .
DEPARIMENT OF ENVIRONMENTAL AND TOXICOLOGIC PATHOLOGY

DIVISION OF ENVIRONMENTAL AND TOXICOLOGIC PATHOIOGY
METAL ANALYSIS LABORATORY- ATOMIC ABSORPTION PROCEDURE MANUAL

Vanadiim
i ~400P)

5.6. Pres Fé for NOTES. The following should be displayed an the screen.

PROGEAM 29 U Kuwait Project:BLOOD FURNa
BLANK REPLICATE 1  MULTIPLE 1
ABSORBANCE CONCENTRATION  SAMPLER ALTOMIY.

PEAK HEIGHT 3.5 (sec) BC ON
RUTOMATIC RUN PAUSED ITITHIGIS

NOTES
CONDI TIONS FOR U :
Maximum Ash Temperature : 1488 °C
Recommended Atomize Temperature : © 2788 °C
Response with Argom : .

18 microlitres of 15@ micrograms/litre gives about #.2 ABS.

Ut of 3 multi-element l3mp may require a different slit width,
lamp current and wavelength to'izsolate the analytical line.

1 ] [
i REHFUH

1y
t
w
|
e
[4))




ARMED FORCES INSTITUTE OF PATHOLOGY -~ WASHINGTON, DC
DEPARTMENT OF ENVIRONMENTAL AND TOXTCOLOGIC PATHOLOGY
DIVISION OF ENVIRONMENTAL TOXIOOLOGY

METAL ANALYSIS LABORATORY - ATOMIC ABSORPTICON PROCEDURE MANUAL

Vanadium

(Varian SpectrAA-400P)
PROGRAM 29 U Kuwait Project:BLOOD FURNARCE
BLANK REPLICATE 1 MULTIPLE 1
ABSORBANCE CONCENTRATION  SAMPLER AUTOMIX

PEAK HEIGHT 3.5 (secl BC ON

UTOMATIC RUN PAUSED R30S

REPORT FORMAT

OPERATOR JOSE CENTENO
DATE JANUARY 38, 1993
BATCH NAME Kuwait Project:BLOOD/Vanadiu
FORMAT SEQUENTIAL

DATA PRINTED EACH READING
PRINT MANUAL ONLY
INSTRUMENT STATUS YES

NOTES NO

CALIBRATION RESULTS YES

CALIBRATION GRAPH YES

SAMPLE LABELS YES

LINES PER REPORT PAGE 66

PRINTER TYPE LX8080

DATA FILE DIRECTORY

F_PRINT F PRINT _ R 5o

5.7. Press Fé6 for REFORT FORMAT page. The following should be displayed on the
screen. Select "PRINT® status an MANUAL ONLY. In this way a hard copy and
a floppy file can be obtained at the end of the experiment.




ARMED FORCES INSTITUTE OF PATHOLOGY - WASHINGTON, DC
DEPARIMENT OF ENVIRONMENTAL AND TOXICOLOGIC PATHOLOGY

DIVISION OF ENVIRONMENTAL TOXICOLOGY
METAI, ANALYSIS LABORATORY - ATUMIC ABSORPTION PROCEDURE MANUAL

(

(

Vanadium

(Varian SpectrAA-400P)
PROCRAM 29 U Kuuait Project:!BLOOD FURNACE
BLANK REPLICATE 1 MULTIPLE 1
ABSORBANCE CONCENTRATION  SAMPLER AUTOMIX

PEAXK HEIGHT 3.5 (sec) BC ON

UTOMATIC. RUN PAUSED RIILHIGTS

SAMPLE LABELS

1. IEST-BL-122 2. Kofi-BL-886 3. Kofi1-BL-887
4. Kof1-BL-894 5. Kofi-BL-183 6. Kof1-BL-142
7. Xof2-BL-189 8. Kof2-BL-116 9. Kof2-BL-121
i18. Kof2-BL-124 11i. Kof2-BL-125 12. Kof2-BL-129
13. Xof2-BL-138 14. Kof2-BL-131 15. Kof2-BL-134
16. Kof2-BL-135 17. KofG-BL-868 18. KofG-BL-871
19. Kof G-BL-876 28. Xof G-BL-883 Z1. Kof G-BL-886
22. KofG-BL-887 23. KofG-BL-183 24. KofG-BL-142
25. KofG-BL-328 26. KofG-BL-329 27. KofG-BL-878
28. KofG-BL-@79 29. KofC-BL-B00 38 . KofC-DL-@01
31. XofG-BL-882 32. KofG-BL-883 33. KofG-BL-884
34. Kof G-BL-885 35. KofG-BL-886 36. KofG-BL-B87
37. KofG-BL-888 38. KofG-BL-889 39. KofG-BL-898
48. Kof G-BL-891 41. KofG-BL-892 42 . KofG-BL-893
43 . KofG-BL-894 44 . Kof G-BL-895 45 . KofG-BL-8%6

5.8. .Pressrﬁforsm@IEIABEIS.Theaboveinfomatimstmld_bedisplayed
an the screem.

F-3-98
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ARMED FORCES INSTITUTE OF PATHOLOGY -WASHINGTON, DC
ATCMIC ARSORPTION PROCEDXURE MANUAL

Vanadium

5.9. Check the autosampler.
5.9.1. Ensure that the rinse container is filled with type I water (or with
acetic acid if a non-agueaus calibration has been selected).
5.9.2 Loal the carmusel with the respective samples.
Press F6 for CALTBRATION. The following screen shauld appear:

PROGEAM 29 V  Kuwait Project:BLOOD FURN
BLANK REPLICATE 1 MULTIPLE 1%
ABSORBANCE CONCENTRATION  SAMPLER AUTOMIX

PEAK HEIGHT 3.5 (sec) BC ON
UTOMNTIC RUN PAUSED PFCHIGTS

CALIBRATION
CONC #RSD MEAN READINGS
ppb ABS
BLANK p.98 9.882
STANDARD 1 1.5 8.8 B.A11
STANDARD 2 4.56 8.9 B.835
STANDARD 3 9.88 1.1 B.878
RESLOPE 1.58 6.1 A.818

F-3-99




ARMED FORCES DEHHTUHEOFPWHKHDGY,—~WN?HNGKN,EC ‘I'
Department of Enviranmental and Tcn:icolog:-Lc Pathology
Metal Analysis Laboratory- Atamic Absorption Procedure Manual

Vanadiom
(Varian SpectrAA-400P)

5.10. The following is _atyp;‘.cal calibration curve for vanadium bhased on a
non-aqueaus (aceti c aci d) standards.

PROGRAM 29 V) Kuwai t Project:BLOOD FURN#:
BLANK REPLICATE 1 MULTIPLE 1
ABSORBANCE CONCENTRATION SAMPLER AUTOMIX
PEAK HEIGHT 3.5 (sec) BC ON
AUTOMATIC RUN PAUSED BILIIL;
CALIBRATION GRAPH
8.877 -
’_‘_,.-B-a
L - .
4-""!,
A fff,f
B T !
S T
-F--F-FF~'~- ]
L i
T
A.608 —
f.680 CONCENTRATION PPb 9.99

F-3=-100




ARMED FORCES INSTITUTE OF PATHOLOGY - WASHINGION, DC -
DEPARTMENT OF ENVIRONMENTAL AND TOXTCOLOGIC PATHOLOGY
METAL ANALYSIS LABORATORY - ATOMIC ABSORPTION PROCEDURE MANUAL

Vanaiiim
(Varian SpectrAA-400P)

PROGRAM 29

U Muwait Project:BLOOD

BLANK REPLICATE 1 MULTIPLE 1
ABSORBANCE CONCENTRATION  SAMPLER AUTOMIX
PEAK HEIGHT 3.5  (sec) _ BCON

FUFN

AaCE

Sl A

AUTOMATIC RUN PAUSED FTILI0IE
FURNACE PARAMETERS
STEP  TEMPERATURE TIME  GAS FLOW  GAS TYPE  READ
NO. (°C) (sec) (L/min) COMMAND
-
1. | 88 48.8 3.0 |  NORMAL NO |
2. 99 30.9 (3.8 | NORMAL NO z
3. 128 30.0 |3.8 | NORMAL NO !
4, 560 18.8 | 3.0 | NORMAL NO ;
5. 5RO 5.8 3.8 | NORMAL NO |
6. 1400 8.8 |3.8 . NORMAL NO '
7. 1400 5.0 3.8 ' NORMAL NO ‘
8. 1400 1.5 9.0 . NORMAL NO ,
9, 45 6.8 3.8 | NORMAL NO |
18. 45 1.5 8.8 |  NORMAL NO |
11. 2898 1.5 0.8 | NORMAL YES E
12. 2800 2.5 8.8 ;  NORMAL- YES i
13. 2858 1.8 3.8 NORMAL NO !
14. 2859 2.8 3.8 NORMAL NO
15. 45 15.8 |{3.8 NORMAL NO
16. i
17. * ! :
19. ! 5 !
8. | |
T STEP TF STEP F  OTHER
I INSERT 2 DELETE 3 STEPS
5.11. The above table sumnarizes the tamperature steps for the electrothemmal

analayis of vanadium in sera, blood, and urine ewploying a deuterium backgroumnd

corrector.







ARMED FORCES INSTITUTE OF PATHOLOGY - WASHINGTON, DC
DEPARTMENT OF ENVIRONMENTAL AND TOXTICQOLOGES PATHOLOGY
DIVISION OF ENVIRONMENTAL TOXICOLOGY

METAL. ANALYSIS LABORATORY - ATUMIC ARSORPION PROCEDURE MANUAL

Vanadium
(Varian SpectrAA-400P)

5.12. Press START (Fl11). The program will autamatically recalled fram the disk
- all the instrument's parameters and the instrument will be autamatically
set up in accordance with the experimental canditions. The system status
at all stages of the recall and set up will be indicated by the appropriate
messages an the screen.

5.13. Press F6 (SIGNAL GRAPHICS) to display the time-resolved absorbance and
tamperature signals of the analyte, background, and blank.

PROGRAM 29 U Kuwait Project:BLOOD FU;
0.103  srtanpamp 2 REPLICATE 1 MULTIPLE 1
ABSORBANCE CONCENTRATION  SAMPLER AUTOMIX
PEAK HEIGHT 3.5  (sec) _ BC ON
PRINTING
SIGNAL GRAPHICS
8.12 — 1 3088
N
/A
a S T
B / / \ E
S ..-“” ’\1‘ H
A P
| N
¢ i
A1 F T - Q) T T T 8
U TIME (sec) 8.5
DISPLAY STEPS 18 1T0 14 B'GND  YES HEIGHT ©.998
ABS SCALE -8.81 TO ©.12 TEMP  YES AREA  ©.908
TIME CONSTANT (sec) 8.18  OUERLAY YES
T SOLUTION T EAR F GRAPHICS F  TUBE  EE=qT AMPLF

1 TYPE 2 GRAPH 3 CURSOR 4 CLEAN SR NNeA i S

Time-resolved absorbance and temperature profiles for
venadium i n acetic acid,

Trace A) :Time-resolved absorbance for 9.0 mey/L of vanadium in
acetic acid

Tr ace B):Time-resolved absorbance of acetic acid blank

Trace C) :Time-resolved absorbance frum the background

F-3-101 - =







Final Rpt, Kuwait Oil Fire HRA No. 39-26-1.192-91, 5 May - 3 Dec 91

. ANNEX F4

VOLATILE ORGANIC COMPOUNDS ASSAY




KWMAIT OL FIRES HEALTH RI SK ASSESSMENT Bl OLOG C SURVEI LLANCE
I NI TI ATl VE

VOLATI LE ORGANI C COVPOUNDS ASSAY

Measur enent of volatile organic conmpounds in blood from11Acr
personnel in Germany (5/91), Kuwait (8/91) and Germany (10/91)

Prepared by: David Ashley, Ph.D., NCEH, U S. CDCP, and Brian G
Scott, MD., MP.H, MAJ, MC USAR

1. suMMARY. Blood from soldiers of the 11th Arnored Cavalry
Regiment was collected and assayed for levels of 31 volatie
organi ¢ conpounds (vocs). Collections were nade before, during
and after deploynment to Kuwait from Germany. Assay results are
consistent wth extremely | ow | evels of exposures to the neasured
vocs while in Kuwait or after return to Germany. The exposure
which can be inferred from these neasurenents is in fact very
simlar to acepted U.S. background normal s. Perchl oret hyl ene, a
solvent, was elevated in sanples taken in Kuwait in conparison to
those taken in Germany, but at |evels consistent with exposure
far bel ow accepted occupational standards. Sone further
interpretation may be possible after information on snoking,

diet, and oc¢cupational exposures is exam ned.

2. BACKGROUND. Pl anning research for the environnental
characterization of the Kuwait oil well fires indicated that
nunerous volatile organics |likely would be preval ent

cont am nants. Sone volatile organics are known to cause adverse
[ ong-term health effects. For these reasons, neasurenent of
exposure to vocs was included as an objective of the Biologic
Surveillance Initiative (BSl).

3. METHODS

a. Concentrations of thirty-one volatile organic conpounds
(VoCs) were nmeasured in -blood collected fromsoldiers of the
surveil | ance popul ati on. Coll ections were nmade at three tines:
June 1991, upon departure from Gernmany ("PRE"), August 1991,
during bivouac in Doha, Kuwait ("DURI NG'), and Cctober 1991, 30
days after return to Gernmany ("posT"). A total of 88 sanples
Were assayed; 32 from June, 28 from August, and 28 from Cctober.
A total of 25 individuals gave blood for assay all three tines.
Assays were perfornmed at the National Center for Environnental
Health (NCEH), U S. Centers for D sease Control and Prevention,
(coc), U.S. Departnment of Health and Human Services, Atlanta, GA

b. The follow ng conpounds were assayed in bl ood:

1,1,1-trichloroethane 1,1,2,2-tetrachloroethene
1,1,2-trichloroethane | ,1-dichl oroet hane

| ,1-dichl oroet hene 1,2-dichlorobenzene
1,2-dichloroethane 1, 2-di chl or opr opane

F-4-2




1, 3-di chl or obenzene 1,4-dichlorobenzene

2-butanone acet one

benzene br onodi chl or onet hane

br onmof orm carbon tetrachloride

chl or obenzene chl orof orm

ci s-1, 2-di chl or oet hene di br onochl or onet hane

di br omonet hane et hyl benzene

hexachl or oet hane m / p- xyl ene

net hyl ene chl ori de 0- xyl ene

styrene t etrachl or oet hene

t ol uene trans-1, 2-di chl or oet hene

trichl or oet hene

c. Conpl ete description of the techniques used in the
assay and the tabled nuneric results are attached bel ow.

d. Authorities at the NCEH believe that since the |levels
of vocs in blood are not nornally distributed, the nost rel evant
statistics to use describing these results for comparison
purposes are the 5th and 95th percentiles. These and the neans
and nedi an values are provided inthe tables follow ng, along
with the detection Imit for each assay.

4.  RESULTS

a. In general, the results for vocs measured in the three.
phases of this surveillance (pre, during, and post) do-not show
substantial phase-related differences. In nost of the cases, the

results weresimlar to and within the range of |evels determ ned
by the NCEH to be in their US. normal reference range. This

ref erence range was determ ned byneasurenent of wocCs on greater
than 600 non-occupationally exposed individuals taken as a subset
of the Third National Health and Nutrition Exam nation Survey.

Sonme exceptions follow

b. Ethyl benzene, chlorobenzene, and styrene concentrations
were substantially elevated in the blood sanples which were
collected in Gernmany (PRE) before deploynment to Kuwait, in
conmparison to the U'S. nornal reference val ues.

c. Five analytes, ethyl benzene, o-xylene and n} xyl ene,
styrene, and toluene showed [ower levels in Kuwait MP&Q when
compared to PRE values. The blood concentrations mere
transformed by taking the natural logarithmin order to obtain a
normal distribution. After this transformation, differences for
these analytes were significant at the 99% Il evel .

d. Tetrachl oroethene (perchlorethylene) was found at higher
levels in a |arge nunber of sanples fromthe DURI NG coll ection
The nedi an val ues changed from 0.048 ppb PRE, to 0.20 ppb DURI NG
back down to 0.067 ppb POST depl oynent.

e. Acetone, when neasurenents are corrected (one
measurenment from the PRE set is an outler) vari ed positively
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with deploynment to Kuwait. The nean changed from 1253 ppb to .
1600 ppb and back to 1300 ppb. The significance and inplications

of this numerical conparison will not be known until the

di stribution of acetone concentrations is analyzed for nornalcy.

5. DI SCUSSI ON

a. The decay rae of vocs from the body is extremely fast.
Prelimnary NCEH data indicate that 10-30 m nutes after
short-term exposure is characteristic. This inmplies that VOC
levels in blood sanples are indicative of recent exposure and
sanpl es taken as long as a few days after exposure has ended
woul d no | onger be representative of this exposure.

bh. There is no agreement in the literature on the health
i mplications or consequences of the presence of vocCs at these
mnute levels. No prognostic statenent of adverse health effects
can be nmade for any individual whose bl ood was assayed, nor wth
certainty for the group. In specific, the |evel of _
perchl orethyl ene seen at o0.20ppb (nMean) DURI NG deploynent is
orders of nmagnitude below those noted in literature citing health
effects from short-term exposure. It is also noted that
perchl orethyl ene, a polychlorinated hydrocarbon, is an exceeding
unlikely product of oil well fires.

6. CONCLUSI ONS

a. Exposure to vocs anong the surveillance popul ation as .
measur ed byassay of vocs in concurrently sanpled blood is
m nuscul e. It falls far below that expected at the tinme of

initiating this surveillance, based on estimtes available in
June, 1991 fromthe U S EPA  The exposure to npbst conpounds
that can be inferred from these neasurenents is in fact very
simlar to acepted U S. background nornals. Movenent to Kuwait
reliably can beassociated in this group with increased bl ood
concentrations of tetrachloroethene, at very low |evels.

b. The single analyte reliably associated with novenent
toKuwait, perchlorethylene, WAS NOT elevated in environmental
characterizations perforned as part of the parent health risk
assessnent. Based on this, it is reasonable to infer that the
sol di ers whose blood revealed the mniscule rise in
perchl oret hyl ene received their exposure from undefi ned
occupational sources, not oil well fire snoke.

7. RECOMMENDATI ONS.
a. In cooperation with the NCEH, CDC, nmaintain ongoing
di scussion of VOC data which nmay emanate from other efforts on

t he Sout hwest Asian subcontinent, e.g., neasuring efforts anong
Kuwaiti civilians, oil well workers, etc.

b. Continue sharing of data anmong BSI collaborators, from
all disciplines represented. Upon review of all supplenental .

F-4-4




questionnaires and interpretive statements, nore light ,ay be
shed on difficult questions.

c. Mke this information available to mlitary and V.A.
health care agencies for incorporation into planning for
epi dem ol ogi ¢ and case-finding work with Qulf Wr veterans.
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8.TABLE OF VvoC RESULTS

COMPOUND
(detection limit, ppb)

1,1,1-TRICHLOROETHANE
(0.062)

1,1,2,2-TETRACHLOROETHENE
{0.008)

1.1,2-TRICHLOROETHANE
{0.012)

1.1-DICHLOROETHANE
(0.0121

1,1-DICHLOROETHENE
(0. 022)

1,2-DICHLOROBENZENE
(0.0401

1,2-DICHLORQETHANE
(0.015)

1,2-DICHILOROPROPANE
(0.006)

1,3-DICHLOROBENZENE
(0. 030)

1,4-DICHLOROBENZENE
(0.050)

2-BUTANONE

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95t h %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Bl ood Concentrati on,

PRE

0.1
ND
ND
0.2

ND
ND
NO
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

11
0.1
ND
5.5

DURING

0.1
0.1
ND
0.1

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
NO
ND
ND

N D
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

0.2
0.1
ND
0.8

ppb

POST

0.2
0.1
ND
11

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND




to.341

ACETONE
{230)

BENZENE
0.022)

BROMODICHLOROMETHANE
10.010)

BROMOFORM
{0.023)

CARBON TETRACHLORIDE
(0.015}

CHLOROBENZENE
(0. 005)

CHLOROFORM
(0.0121

CIS-1,2-DICHLOROETHENE
(0.010)

DIBROMOCHLOROMETHANE
{0.014)

DIBROMOMETHANE
10.04 1)

ETHYLBENZENE
10.0141

Mean
Median
Sth %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
951th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

4.7
4.1
2.3
12.3

1200
1200
580

2700

0.098
0. 064
0.028
0.280

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

0.044
0.045
0.024
0.064

0.017
ND
ND
0.057

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

0.19
0.18
0.11
0.27

5.6
5.4
2.9
10.2

1600
1600
730

2800

0.072
0.050
0. 030
0.200

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

0.020
0.018
ND

0.036

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

0.07 1
0.060
0.026
0.140




HEXACHLOROETHANE
{0.051)

M-IP-XYLENE
100221

METHYLENE CHLORIDE
(0. 050)

0-XY LENE
(0.0501

STYRENE
(0.011)

TETRACHLOROETHENE
(0.022)

TOLUENE
{0.036)

TRANS-1.2-DICHLOROETHENE
(0.010)

TRICHLOROQETHENE
{Q.010)

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th %ile

Mean
Median
5th %ile
95th-%ile

Mearr
Median
5th %aiie
95th aile

Mean
Median
5th %ile
95th %ile

ND
ND
ND
ND

0.21
0.17
0.11
0.42

ND
ND
ND
ND

0.11

0.056

14
13

085
23

cooo

0.064
0.048
NO
0.16

0.52
0.36
0.16
1.1

ND
ND
ND
NO

ND
ND
ND
NO

ND
ND
ND
ND

0.13
0.11
0.068
0.20

ND
ND
ND
ND

0.08
0.08

0.13

.089
.080
.042
.17

O O oo

.57
.20
.058
.00

N O OO

21
.16

ocoo

ND
NO
NO
NO

ND
ND
ND
ND

096 _

ND
ND
NO
ND

0.26
0.24
0.13
0.48

12
.13
.056
17

.091

.090
025

A7

cooo

.074
.067
.030
.17

o O oo

60
.48
.23

» O OoOo

ND
ND
NO
ND

ND
ND
ND
ND




ASSAY PROTOCOL/TECHNIQUE

PROTOCOL FOR MEASUREMENT OF VOLATILE ORGANIC COMPOUNDS
IN HUMAN BLOOD USING PURGE/TRAP GAS CHROMATOGRAPHY
MASS SPECTROMETRY

Toxicology Branch
Division of Environmental Health Laboratory Sciences
National Center for Environmental Health
Centers for Disease Control and Prevention
Public Health Service
U.S. Department of Health and Human Services

Introduction

This protocol describes methods developed and used at the Centers for
Disease Control for the measurement. of volatile organic compounds {(VOCs) in
human blood. This is a purge and trap (direct sparging with helium) gas
chromatographic method using high resolution mass spectrometric detection in the
full scan mode. The method is applicable to the determination of the 31 following
compounds in 10 mkL blood at approximately the detection limits given.

Analyte Detection Limit {ppb)
1,1, 1-Trichloroethane 0.04
1,1,2,2-Tetrachloroethane 0.01
1.1,2-Trichloroethane 0.02
1,1 -Dichloroethane 0.01
1,1-Dichloroethene 0.02
1.2-Dichlorobenzene 0.03
1,2-Dichioroethane 0.01
1,2-Dichloropropane 0.01
1.3-Dichlorobenzene 0.04
1,4-Dichlorobenzene 0.03
2-Butanone 0.3
Acetone 200
Benzene 0.03
Bromodichloromethane 0.01
Bromoform 0.02
Carbon Tetrachtoride 0.02
Chlorobenzene 0.01
Chloroform 0.02
cis-1,2-Dichloroethene 0.01
Dibromochloromethane 0.02
Dibromomethane 0.02




Ethylbenzene : .

trans-1,2-Dichloroethene
Trichloroethene

0.02
Hexachloroethane 0.1
m-/p-Xylene 0.02
Methylene chloride 0.05
o-Xylene 0.03
Styrene 0.01
Tetrachloroethene 0.02
Toluene 0.1

0.02

0.005

Quantitation is achieved by isotope dilution in all cases by reference to
commercially available labelled isotopes.

Summary

VOCs in whole blood are determined by heated purge and trap gas
chromatography isotope dilution mass spectroscopy (GC/MS). Stable isotopically
labelled analogs of the compounds of interest are added to 10 mL blood and this
entire sample is injected into a specially designed sparging vessel which is already
attached to the purging apparatus via air-tight seals. Prepurified helium gas is
bubbled through the blood which is heated to approximately 35°C. This process
removes volatile compounds from the sample into the gas stream. The purged .
volatile compounds pass into and are captured by a Tenax trap. Once the 15
minute purge cycle is-complete, the Tenax trap is purged with dry helium gas for 6
minutes to remove absorbed water. The trap is then heated to 180°C for 4
minutes to desorb all volatile compounds. As the’compounds are besorbed, they
are trapped at the gas chromatograph injection port by a liquid nitrogen trap at -
150°C. Following this period, the site is ballistically heated to 200°C injecting the
compounds onto the DE-624 capillary column which is interfaced to the mass
spectrometer. The mass spectrometer is operated in the full scan mode {40 - 200
amu) with one scan collected per second. Quantitation is accomplished from
specific ion responses relative to those of the corresponding labelled analogs. The
responses of analytes and analogs are corrected for contributions from each other
through the use of an isotope dilution calculation. Final determinations are made
based on six-point calibration curves and the concentrations are normalized
according to sample weight.

Interferences

Compounds with similar chromatographic properties and characteristic mass
spectral ions as the compounds of interest may interfere with the analysis. Care
must be exercized in determining possible sources of these interferences and in
some cases alternate ions should be selected to eliminate these. The use of high
resolution mass spectrometry has proven to be of immense aid in this respect and
has been shown to be absolutely necessary in certain cases. . ‘
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Interferences which have their source in the measurement apparatus itself
should be examined by determination of instrument blanks. For this purpose, a
pure water sample remains attached to the measuring apparatus and is examined
regularly to check for operational levels of instrument blanks. By leaving this
sample attached to the measurement apparatus, exposure to airborne contaminants

is eliminated and the level of volatiles in the sample are reduced to a nondetectable
level.

Glassware used for standards must be examined for sources of
contamination. All glassware is heated in a vacuum oven at 150°C for at least 8
hours to remove adsorbed volatiles. The vacuum oven used contains an
independent vacuum source since cross-contamination from other laboratory
operations has been determined to be a major source of contamination of
laboratory glassware. This glassware is cooled to room temperature before
removal from the oven and sealed to diminish exposure to volatile compounds
which are present in laboratory air.

The water used for dilution of standards and as water blanks is an extremely
critical potential source of contamination. Numerous sources of water were
examined to determine the most volatile-free water available. No commercial
filtering or purification system was found which could consistently yield water at
acceptable levels { < 20 ppt for most analytes). An acceptable source of water
was discovered at a non-commercial site and all further studies make use of this
source. Under some circumstances this source of water fails to yield acceptable
levels of volatile organic compounds. In this case, the wafer is further purified to
yield blank water with acceptable levels of VOCs. To prevent further
contamination from the laboratory air, water samples are sealed. in glass ampules.
To provide consistency in measurement, all water samples used for a specific
calibration curve have the same origin and are sealed at the same time. In all
cases typical blank water levels are below the detection limits given above.

Since all commercially available vacutainers contain measureable levels of
VQOCs, the lots used to collect blood samples must be examined to determine levels
of contamination present. This is accomplished by adding well characterized blank
water to the vacutainers, allowing a reasonable exposure time to both the tube and
the stopper and then characterizing these specimens for concentration of VOCs. In
spite of these-efforts, some compounds still have substantial contamination levels
when compared to background levels of these compounds in blood. In particular,
methylene chloride, dibromomethane, and carbon disulfide have large levels of
interfering contamination in untreated vacutainers. Other analytes, including
bromoform. chloroform, hexane, etc.. also show contamination from vacurainers to
a varying extent. Further efforts have been made to remove contamination from
the vacutainers. This involves disassembly, heating in a vacuum oven, reassembly,
restoration of vacuum, and sterilization. This process removes a substantial
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fraction of interfering analytes. All samples are now taken using these processed
vacutainers.

Contamination by carryover must be examined over the entire range of
analyte concentrations expected. The current purge and trap apparatus did not
show any appreciable carryover for the analytes being measured over the standard
concentration range presented here.

Safety

Many of the compounds used in this study are considered to be toxic or
carcinogenic hazards. They should be treated as a potential health hazard in all
cases. Always work under a chemical fume hood when transferring these
materials. Use a high draft fumehood and lower all the sashes because a number
of these compounds are strong lachrymators and cause severe eye irritation at low
concentrations. Wear appropriate gloves when handling these chemicals because
all of them are readily absorbed through the skin.

Analyte concentrations in blood samples are at trace levels and therefore due
not pose a substantial chemical hazard to personnel. Even though there is a
minimal chemical hazard due to these samples, the microbiological hazard
associated with whole blood samples necessitates the treatment of all blood
samples as potential health hazards. Biosafety level 2 procedures should be
followed when handling blood samples. These procedures include handling blood
samples with protective gloves within a biological safety cabinet. After the sample
has been analyzed it should be decontaminated with a chemical disinfectant and
disposed as chemical waste. All glassware, etc. that contacts the blood samples
should be treated as contaminated and autoclaved before disposal.

Standard Preparation

Positive displacement pipets are used for all transfer of liquids in the ulL range.
Transfers in the 5-30 ul range use a piper with 0.1 uL increments. Transfers in the
31-100 uL range use a pipet with 0.2 uL increments. Transfers in the 101-250 ulL
range use a pipet with 1 ul increments. 25 mL class A sealable volumetric flasks
are. used to make all standards. Weights of neat compounds are determined on an
analytical balance to the nearest 0.1 mg.

Standards are prepared with the following final concentrations {ppb}:

Compound # 1 #2 #3 #4 #5 #6
1,1,1-Trichloroethane 0. 05 0.1 0.5 | 5 10
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1,1,2,2-Tetrachloroethane 0.005 0.01 0.05 0.1 0.5 1
1,1,2-Trichloroethane 0.007 0.014 0.07 0.14 0.7 1.4
1,1-Dichloroethane 0.005 0.01 0.05 0.1 0.5 1
1.1 -Dichloroethene 0.01 0.02 0.1 0.2 1 2
1.2-Dichloraobenzene 0.005 0.01 0.05 0.1 0.5 1
1,2-Dichloroethane 0.004 0.009 0.04 0.09 0.4 0.9
1,2-Dichloropropane 0.005 0.01 0.05 0.1 0.5 1
1,3-Dichlorobenzene 0.004 0.009 0.04 0.09 0.4 0.9
1,4-Dichlorobenzene 0.04 0.08 0.41 0.8 4 8
2-Butanone 0.06 0.12 1.2 2.5 12 25
Acetone 200 400 900 1800 3800 6000
Benzene 0.01 0.02 0.1 0.2 1.2 2
Bromodichloromethane 0.005 0.01 0.05 0.1 0.5 1
Bromoform 0.02 0.04 0.20 0.4 2 4
Carbon Disulfide 2.4 4.8 20 40 80 120
Carbon Tetrachloride 0.004 0.009 0.04 0.09 0.4 0.9
Chlorobenzene 0.004 0.009 0.04 0.09 0.4 0.9
Chloroform 0.009 0.018 0.09 0.18 0.9 1.8
cis-1,2-Dichloroethene 0.009 0.018 0.09 0.18 0.9 1.8
Dibromochloromethane 0.004 0.009 0.04 0.09 0.4 0.9
Dibromomerhane 0.02 0.04 0.2 0.4 2 4
Ethylbenzene 0.01 0.02 0.1 0.2 ! 2-
Hexachloroethane 0.006 0.012 0.06 0.12 0.6 1.2
Hexane 4 8 32 64 130 190
m-Xylene 0.01 0.02 0.20 0.41 2.1 4.1
Methylene chloride 0.02 0.04 0.42 0.83 4.2 8.3
o-Xylene 0.025 0.05 0.25 0.5 2.5 5
p-Xylene 0.01 0.02 0.20 0.41 2.1 4.1
Styrene 0.008 0.017 0.08 0.17 0.8 1.7
Tetrachloroethene 0.02 0.04 0.2 0.4 2 4
Toluene 0.01 0.02 0.2 0.4 2 4
trans-1,2-Dichloroethene 0.01 0.02 0.1 0.2 | 2
Trichloroethene 0.004 0.009 0.04 0.09 0.4 0.9

Native analyte standards are made by succesive dilution in methanol from
the neat compounds. Because of variation in the volatility of these compounds,
the use of concentrated stock solutions for long term storage is unacceptable. The
intermediate stock solutions are prepared fresh from the neat compounds every
three months. These solutions are sealed in glass ampules and placed in a -60°C
freezer until used. This has proven to be a successful method of preserving
standard integrity. On the day of use, the standard is prepared by dilution of the
appropriate volume of these intermediate stock solutions into 25 mL of
‘contaminant-free’ water.




Labelled analog solutions are prepared to achieve the following approximate .
final concentrations (ppb):

1.1,1-Trichloroethane-D, 1
1,1,2,2-Tetrachloroethane-D, 0.1
1,1,2-Trichloroethane-D, 0.1
1,1-Dichloroethane-D, 0.1
1,1-Dichloroethene-D, 0.2
1,2-Dichiorobenzene-D, 5

1,2-Dichioroethene-D, (mix)

0.2
1,2-Dichloroethane-D, 0.2
0.2
1,2-Dichloropropane-Dg 0.2

1,4-Dichlorobenzene-D, 2
2-Butanone-D, 3
Acetone-'%, 25
Benzene-'?C, 0.2
Bromodichloromethane-'>C 0.1
Bromoform-'3C 0.5
Carbon disulfide-'*C 5
Carbon tetrachloride-'3C 0.1
Chlorobenzene-Dg 0.2
Chloroform-'3C 0.1
Dibromochloromethane-'*C 0.1
Dibromomethane-'*C 0.1 .
Ethylbenzene-D,, 0.4
Hexachloroethane-1-'3C- 0.5
Hexane-D,, 4

Methylene chloride-">C
o-Xylene-"°C,
p-Xylene-D,,
Styrene-Dyg
Tetrachloroethene-"3C
Toluene-Dg
Trichloroethene-'3C

eNeoNoNoNeNoNe)
onNnvEFP MMM O

5

Labelled analog solutions are made by succesive dilution in methanol from
the neat compounds. Concentrated stock solutions are stored in sealed ampules at
-60°C. Because of the major expense in acquiring these label analogs further
dilutions are made from these concentrated stock solutions. Intermediate stock
solutions of these analogs are prepared fresh every three months. These solutions
are sealed in glass ampules and stored at -60°C until used. On the day of use, the
analog solution is prepared by dilution of the appropriate volume of intermediate
stock solution into 25 mL of methanol. 20 uL of this analog solution is added to
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each blank, standard, whole blood, or quality control sample before injection into
the purging apparatus.

Sample Collection

Previous studies of VOCs indicate that their half-life in human blood is
relatively short. In most cases, values between 6 and 24 hours are considered to
be the best estimates for these half-lives. Because VOCs do not reside long in the
body, special sample collection considerations are necessary. Except in cases of
extremely high exposure, sampling of blood after as much as 3 days after removal
from exposure will not indicate abnormal levels in the blood. Of course the length
of time after exposure for which useful samples can still be obtained will vary with
the level of exposure. It is therefore suggested that samples be obtained either
before removal from exposure or as quickly after this time as possible. This will
require preparation well before assessment of environmental levels. Thus, it is
highly desirable that protocols, release forms, and sample collection materials be
ready and on hand when assessment begins. This will enable the collection of
blood samples before the VOCs are excreted from the body.

Samples are collected by venipuncture using grey top vacutainers which
contain potassium oxalate / sodium fluoride as anticoagulant. One or two 10 mL
tubes are collected from each individual, the second tube being used for
examination of reproducibility and sample stability. Within 15 minutes the samples
are placed on wet ice or stored at refrigerator temperatures. The samples should
not be frozen or allowed to stand for an extended length of time at room
temperature.

Samples should be shipped via next day carrier in insulated containers along
with enough ice packs so that the temperature can be maintained during the
shipping process. Shipments should not be made which will arrive on weekends or
federal holidays. All shipments are made to

Centers for Disease Control
Bldg 17, Room 1814, F17
4770 Buford Highway
Atlanta, Georgia 30341-3724
Attn: Dr. David Ashley

Preliminary experiments have indicated that the concentration of some
volatile analytes changes over sample storage time. Therefore, the samples should
be shipped within 1 - 2 days of collection so that they can be analyzed within 2 - 3
weeks of collection.

Sample Preparation
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Before sample introduction the purging vessels are thoroughly cleaned with
methanol, heated overnight, a small portion of antifoam agent added, and the
vessels heated and purged through one regular purge and trap cycle with no
sample present. This assures the removal of any remaining contamination from the
vessel and antifoam agent.

10 mL samples are extracted into a gas-tight syringe which has been
thoroughly washed with methanol and ‘contaminant-free’ water. The syringe is
weighed to the nearest 0.01 g both before and after extraction of the sample.
These numbers are subtracted to determine the sample weight. To the syringe is
added 20 uL of the analog solution. The syringe is attached to the purging
apparatus via a luerlock fitting, the valve
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is opened, the sample is injected into the purging vessel, and the valve is closed
before removal of the syringe. A typical daily work load consists of an instrument
blank, a water blank, an analytical standard, 3 unknowns, and a quality control
sample.

Instrumentation

The purge and trap apparatus consists of a Tekmar LSC 2000 purge and
trap concentrator with an attached ALS 2016 automated sampler. This system
allows up to 16 samples to be loaded for processing at one time. Because of lack
of communication between the sampler and the mass spectrometer data system,
the method requires operator attention at particular steps in the analysis routine.
Helium flow rate is maintained at 30 mi/min at 20 psi. This flow rate is critical
since too large a flow will cause column breakthrough and reduce sensitivity to low
boiling compounds. For sample analysis the following steps are programmed into
the purge and trap concentrator.

Step Time Temperature
Preheat 3.00 min. 30°C
Purge 15.00 min. 30°C
Dry Purge 6.00 min. 30°C
Cap Cooldown -150°C
Desorb Preheat 175°C
Desorb 4. 00 min. 180°C
Inject 0.75 min. 200°C
Bake 36.00 min. 225°C

Analyte separation is carried out on a Hewlett-Packard model 5890 gas
chromatograph specifically modified to allow channeling of effluent through a
heated interface into the mass spectrometer. The chromatograph is equipped with
aJ & W 30m DB-624 column with 1.8 um film thickness. The gas chromatograph
uses the following temperature program:

Temperature Hold Time Rate (°/min.) Ramp Time
0°C 1.5 min. 12.0 2.5 min.
30°C 2.0 min. 8.0 20.0 min.
190°C 10.0 min.

The mass spectrometer is a VG Analytical 70E high resolution mass
spectrometer operating at 3000 resolving power. Instrument tuning and resolution
must be checked before each experimental run. Masses are calibrated versus
perfluorokerosene. The instrument is operated in full scan mode (40 - 200 amu).
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The following masses are used as quantitation ions:

Analyte
. 1,1-Trichloroethane

. 1,2-Trichloroethane
. 1-Dichloroethane
. 1-Dichloroethene
,2-Dichlorobenzene
151.9912
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
151.9912
1.4-Dichlorobenzene
151.9912
2-Butanone
Acetone
Benzene
Bromodichloromethane
173.8458
Bromoform
173.8458
Carbon Terrachloride
117.9099
Chlorobenzene
117.0394
Chloroform
cis-1,2-Dichioroethene
Dibromochloromethane
129.8958
Dibromomethane
173.8458
Ethylbenzene
116.1410
Hexachloroethane
166.8758
m-/p-Xylene
116.1410
Methylene chloride
o-Xylene
116.1410
Styrene

1
1
1
1
1
1

Quantitation

lon
99.9800

.1,2,2-Tetrachloroethane 82.9455

96.9612
63.0001
95.9534

145.9690
61.9923
63. 0002

145.9690

145.9690
72.0575
59.0452
78. 0470
82.9455

172. 8425

116.9066

112.0080
82.9455
95.9534

128.8923
92.9339
106.0783
165. 8725
106.0783

83.9534
106.0783

104.0626

Analog

1,1,1-Trichloroethane-D,

Quantitation

fon
96.9612

1 .1,2,2-Tetrachloroethane-D, 83.9518

1,1,2-Trichloroethane-D,
1.1-Dichloroethane-D,
1,1-Dichloroethene-D,
1,2-Dichlorobenzene-D,
1,2-Dichloroethane-D,
1,2-Dichioropropane-Dg
1,4-Dichiorobenzene-D,
1,4-Dichlorobenzene-D,
2-Butanone-D,
Acetone-?,
Benzene-"*C;
Bromoform-'3C
Bromoform-'3C

Carbon tetrachloride-"*C
Chlorobenzene-D,
Chloroform-*?
cis-1,2-Dichloroethene-D,
Chlorodibromomethane-'3C
Bromoform-"*C
Ethylbenzene-D,,
Hexachloroethane-1 -'3*C

p-Xylene-D,,

Methylene chioride-'*C
o-Xyiene-'3C,

Styrene-D,
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99.9800
66.0189
64.9941

67. 0060
67. 0253

75. 0764
61.0519
84.0671

83.9489
64.9941

84.9567

112.1128




Tetrachloroerhene 165.8725
166.8758
Toluene 9 1.0548

trans-1,2-Dichloroethene 95.9534
Trichloroethene 129.9144
130.9177

Tetrachloroethene-"3C

Toluene-Dyg 98.0987
trans-1,2-Dichloroethene-D, 64.9941
Trichloroethene-'°C

Data Analysis

Data are processed automatically by a chromatogram generation, peak
detection and quantitation routine specifically designed for this application. This
routine provides for hard copy output of all chromatograms with peak detection
indicated, full scan spectra at all detected peak maxima, and highly expanded mass

spectra around the ions of
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interest. All peaks which are automatically detected are individually checked for
proper integration. All spectra are checked for appearance of interferences which
may occur in the quantifation windows. Correction is made for the o-xylene
contribution to the styrene signal.

Isotope Dilution Calculations

Quantitation is achieved by determination of relative response factors
between native analytes and labelled analogs added to the sample being examined.
The analog levels are kept constant and calibration curves of the relative response
between analyte and analog are plotted for standards at five different
concentrations which cover the range of interest. In most cases, native analytes
have some response at the mass used for determination of contribution for the
labelled isotope. Likewise, the labelled isotope often contributes some response at
the mass being used for analyte quantitation. In these cases corrections must be
made for the contribution of labelled analyte to the native ion and vice versa. In
order to properly determine relative response factors between the analyte and
analog, these effects must be taken into account. This is the basis for the use of
more complex isotope dilution calculations.

The following ratios must be determined for correct use of these
calculations.

For the native analytes,

Ry = area of quantitarion ion of the analyte at analyre retention time

area of the analyre contribution to the quantitarion ion
of the labelled analog at analyte retention time

For the labelled analogs.

area of labelled analog contribution to the quantitation ion

Ry = of the analyte at analog retention time

area of the quanritation ion of the labelled analog at analog retention time

These ratios are a measure of the degree to which the native analytes
contribute labelled analog signal and vice versa. If measured correctly, Ry will also
account for the presence of native analyte present in the labelied spiking solution.
These ratios are measured by adding enough of the solutions of interest to
overwhelm any contribution from contamination.

If no area is detected in the denominator of the Rx calculation, Rx should be
set to a number substantially larger than 1. In this protocol 1000000 was chosen.
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If no area is detected in the numerator of the Ry calculation, Ry should be set to a
number substantially smaller than 1. In this protocol 0.000001 was chosen. This
will allow use of the same calculation in cases in which there is no contribution of
analog to analyte signal or analog to analyte signal.

The ratio of the analyte signal to the analog signal must then be determined
for each sample, standard, blank or QC material. This is given as

area of the quantitation ion of the analyte at analyte retention time

Rm
area of the quantitation ion of the labelled analog at analog retention
time
The relative response is calculated from the above ratios as
RR = (Ry - Rm}{(Rx + 1)

(Rm - Rx}{(Ry + 1)

For this calculation to remain valid Rm must be between 2Ry and 0.5 Rx.
Otherwise large deviations occur for small errors. For standards, the relative
response is divided by the-weight of the standard solution and this value is plotted
versus standard concentration to create calibration curves. Slopes from these
calibration curves are determined using linear regression analysis and used to
determine unknown concentrations using:

(RR nown-intercept 1
Concunkncwn = il p ) X

Slope Weightunknown

Data Transfer and Processing

Results files are transferred directly to the EHLS local area network where
all quantitation and summary calculations are accomplished. Quantitation is
achieved by comparison of calculated relative response factors to calibration
curves generated from standards which are measured during the same period.
When a new set of standards is introduced, the calibration curves are recalculated
to account for any minor variation in analog concentration from one standard set to
the next.

Quality Assurance/Quality Control

Quality control consists of daily experimental checks on the stability of the
analytical system and standards and quality control materials which are added to
each day’s run sequence. A ‘pure-water’ blank sample is run at the beginning of
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each day to check for the presence’of contamination in the purge and trap system
or the labelled analog solution. In addition, determination of label ion counts for
this material is used to check daily method sensitivity. Relative retention times are
examined for each analyte to insure the choice of the correct chromatographic
peak.

Serum quality control materials were developed from bulk serum spiked with
the analytes being examined in this study. This material was sealed in ampules
and frozen at -60°C to insure long term stability. Quality control materials were
developed at two different analyte concentration levels. These samples have
proven to be stable over the entire time that the study has been underway.
Individual quality control charts are created for each analyte examined and quality
control limits are used to insure analytical stability. 99% confidence limits are
used as the first analytical control limits. Additional limits include rejection for
seven consecutive analytical measurements either above or below the mean and
rejection of seven values which show trends in either the positive or negative
direction,
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. ANNEX F-5

SISTER CHROMATID EXCHANGE FREQUENCY ASSAY
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KWMAIT OL FIRES HEALTH RI SK ASSESSMENT Bl OLOd C SURVEI LLANCE
I NI TI ATI VE

S| STER CHROVATI D EXCHANGE FREQUENCY ASSAY

Measurenent of white blood cell sister chromatid exchanges in
11ACR personnel in Germany (5/91), Kuwait (8/91) and Gernany
(10/91)

Prepared by: Melissa McDiarmid, MD., MP.H , Ken Kol odner, and
Brian ¢. Scott, MD., MP.H

1. SUMVARY . Bl ood from soldiers of the 11th Arnored Cavalry
Regi ment was collected and exam ned for nmarkers of exposure to
genot oxi ¢ conpounds and other forms of genic stress. Collections
were made before, during and after deploynent to Kuwait from

Ger many. Assay results are consistent wth exposures to
genot oxi cants or genic stress while inKuwait or after return to
Cer many. Sone further clarification maybe possible after
information on snoking, diet, and occupational exposures is

exam ned.

2. BACKGROUND

a. Pl anning research for the environmental characterization
of the Kuwait oil well fires indicated that nunerous genotoxic
agents likely would be preval ent contam nants. For these
reasons, measurenent of exposure to genotoxics was included as an
objective of the Biologic Surveillance Initiative (BSI). One
nmet hod sel ected was assay of sister chromatid exchange (SCE)

f requency.

b. scCEs occur naturally in all Cells. They are exchanges
of genetic material between chromatid pairs in individua
chronosones. scEs can be counted by |ight mcroscopy after
specially preparing cells. Wite blood cells provide an easily
collected cell source which can be exam ned for SCE’s.

c. Exposure to genotoxics and other fornms of genic Stress
is generally felt to be reflected by SCE frequency |evels.
Al t hough the naturally occuring "normal"™ frequency of SCEs is
unclear, 1in response to genic stress or the presence of (exposure
to) genotoxi c conpounds or agents, the nunber of SCEs counted in
peri pheral (circulating) white blood cells increases. Agents
whi ch can induce SCE frequency increases include polycyclic
aromati ¢ hydrocarbons (sone of which are potent human
carci nogens), cosmic radi ati on, such as is sustained in |ong
aircraft flights, or occupational hazardous chem cals such as
et hyl ene oxide, Sone of the sources of agents which elevate SCE
frequency are dietary, others maybe occupational, and others
from the anbient environnent, all acting sinultaneously. Si nce
SCE assay is very nonspecific, there is disagreement on its
inplication for risk of adverse health effects.
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